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AJirfiBPAHHECRlIl ABAJIHSl. 



OBn^IH pOHaVia o 4^yHRpillX.T» h HXnb nEHPJEPUlBHOCTH. 

1, B'B MaTeMaTHqecKOMx aHajHai pa3CMaTpfiBaioYGfl Boofime 4b» 
po4a Be^iHHHHi : BejHiniibi nocmonumm^ ROTopbia hjlb ho ^mmUmn-^ 
lOT^ cBoero aHaneHiA BOBce, icaKi^ HanpHM-bpi MHCjeHHbia BejiB^BHbi, 
vkAVL Hce cospaHflioT^B 04110 u TO»ce 3Haqeuie bx npo40Ji9KeBie h3- 
B-fccTHaro po4a sbiiucjieiiia ^ Tor4a RaK^b npn 4pyroM'b Bb]qHCJieH]H 
owk MorjTTi npHHiiTb 4pyroe onpe4'6^eHHoe sua^eDie; nocj'£4Hiji 
Ha3biBaiOTCfl co6cTBeHHO npou3eoAbHbiMU nocmoHHHhiMu; 4pyraro po4a 
BeAvmuubj^ pa3CMaTpHBaexMb]fl b-b MaTeMarHnecKOM^b aHajiBa']^, uaabiBa- 
fOTCfl nepeMTbHHbiMu — 0H'lfe B B^ npo40vi3KeHie o4Horo Bbi^BCJieflia 
MorjTi^ npBHBMaTb pH4'b pa3wi[iqHbix'b 3HaqeBiJf. IIocTOflBHbiA Bcjra- 
HBHbi o6biKHOBeHUo 03Ha«iai0TCA nepBbiMfl 4$yRBaMB ajoaBBTa, ne- 
peM^fiHHbiA — noc.i%4HflMB. Me3K4y nepeBf-iHBbiBUi p'i&3Ro pasjiB^a- 

lOTCA 4Ba p04a BeJIBHBH-b : OAB% B3X BUX'b MOTJT^h HSBfftHATbCA CO- 

BepmeBHO npOBdBOJibBo, tfea^b BCHRaro onpe4'itjeBHaro saRosa, 4pyrm 

HCe H3M'i&HH[0TCA TOJbRO HO B3B'6CTB0]|fy 0npe4'&*ieBB0My 3aR0By9 BJH 
XOTH H He nOBSB^CTBOMJ 3aR0Hyy HO BX OqeBB4HoM 3aBBCBM0CTB OTl 

m^^Benin 4pyrBX'b nepeBiiHHbi^ib ; nepBbia HasbisaiOTCii nepeMriM-^ 

HblMU HeSaeUCUMblMU f a BTOpbia BX'b ^yHKfJiiHMU. 

UpuM. 4^. HasoseMi T TeHnepaTypy Mlcra, 9 reorpa«HqeCRyio 
iifHpoTy ero, t speHa; o«ieBU4BO qTo TCMnepaTjpa T tfy4eTb pasiB^na 4Ja 
paajB^Hbiii mapoTi b axb pa3Jii«iBaro BpeaieBB, ci*ib40BaTeibbo T ecTb 
^jBRKiH ffvkt', a KaKib iibi MOHceMi pascBaTpBBaTb TeBDepaTypy vh OAnoft 
H TOJI ace mBporlbf ho bi pasHoe speM«^ vjb Bipaanbisi ipaporas^, ho 



— 4 — 

BI o4no H T03Ke BpeMfl, no npoBStoij , to o<ieBH4no, «ito <p h t 6jajt^ 
DepeMfaBMfl HesaBHCHMu«. XoTB aasHCHMOCTb HdH-fcHeBiH Tetfneparjpbi T 
or-b uaM^BeBiH mupoTbi (p h BpeveBH t o«ieBii4Bay bo aaKOB-b no boto- 
poMjr HsniiBBeTCfl T ch H3M']bBeBietfi ep u I BeBaB-fccTefli* , tbki «ito no 
AaBBbim 9 H ^ Mbi ne MOSKen BbiHucjiiTb TeHuepaTjpjr T. TaBoro po4a 
4»yBKuiB Mbi MOHceMi iiasbiBaTb neonpedjbMHHbiMu, 

nfpuM. 2~U, HaaoBeMb V o^beni npflHaro nnjuajipa ci BpjroBbm 
ocnoBanieMit , r paAijcb Bpyra ocHOBaHiH, h BbicoTy nniHHApa; V one— 
BU4flo 6y4eTi> usnlbHflTbCfl cb HSMJbBeHieMb r vl h i\ saKOHb aTHxx HdM'lk— 

B^iii 6jAfiTh BbipaBCaTbCfl «OpilJJOiO 

I 

no BOTOpoSi H MOBCHO Bbi<iHCJHTb F 4ifl BCflBaro 4aiuiaro siia^eBifl Bein-« 
^BBb r H h\ CBcpsb Toro r Mi h Mbi MOBcenb HSMkuflTb coBCpuienHO npo* 

H3BOJbHO BH'feCTi^ MJH nOp03Hb ; Cl'li40BaTeibB0 T H ^ 6yAJTh BesaBucuMbin 

ncpcM-bnubiB, V u\'b «jBKuifl, BOTopyio Mbi MoaKenb nasBarb onpedibAeHHoio, 
BejH^BHa ^, OTBomeHie orp^hcbocth Bb 4iaHeTpy, 6jAerh nocTOflBBaa. 

2. SanoH-b usM-bneBin 4>yHKiiifi BC.i'b4CTBie naMi^iieHiii iiesa- 
BHCHMux'b nepeMfciiUbixx MOHceT^b 6biTb paaHoodpaseBi^ 40 6e3RO- 
HewocTB» iiodTOMj H «yHKuiQ 6biBaioTx pasHootfpasHbi 40 6e3RO- 
He^HOCTfl. PaaJHHBaro poAa 3aK0H'b aaBHCBiiocTa aaMi^eHiif <i>yHKiiiB 
OT-b fl3MŠBeBifi He3aBBCBaibixx . nepeMiuHbixi odHanaerca pa3JiB<iHaro 
po4a ycj[OBBiaMfl BHaKasm. TaicsM^b o($pa30Aix ecjin x b jf,, oanaMa- 
joTb aeaaBBCBMbia nefeu^uBhia, z bki 4>yHRniio, to o^ea oiipe4i- 
jeenan aaBacBiiocTb z oti y u x oaHaHaercn CBMBOJB^ecRBifb ana- 
KOMb z=F{Xfy)9 4pyrafl aaBBCBMOCTb 4oa»CBa.6biTb 03HaHeaa yaKe 
BHa^ie 9 HaiipBM'6p'b z^ f{Xf y)f bjld z-q){x, y) b t. 4* Boo6uie 
pa34BHHaro po4a 4>yHKiiiB OTJiBHaiOTCii 04Hfi otim Mfijrux'bf npBeBM- 
BOjBHecKOMi BX'b 03iia^eBiBt 6yKBOio cTonmeio npe4'B CKoGKauflf bi 
KOTopbiK-b Hanacanbi uesaBBCBMbin nepeM'6aHb]a. 
DpuM. 

y m n P ^ 

jsaiB^ *¥aa:y '^ii^^x^y sc^ -*- y^, »:=tg(x + a^-t- J^), z^sic -*■ oa?.+ fcar+^a?*— • 
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H apo«!. 3^dkci> a 6jAei% «yiiiii|ui tpeMJbiiin^ opm^i imh oahM ipojmo 
aopevbHHOtt a;; a, 6» c m, n, p...,. BMiiviiiiibi nocTiMiiHiiifl. 

3. Bo BciK-B npe4iii4yum'B npvMipaxi 3aDii€BiiocTi> z oti o; 
H y 6bMa TaKOBa« mto mm np^MO bb4bm'b RaRoro po4a AiifcTBie aojL" 

3KH0 npOH3BeCTH Ha^^B nepeMtHHblMB BeJBHBflaMH 4J[A nOJIJ^ieHia BX1b 

4»yHRniB. TaKoro po4a 4>yHKaiB nasbiBaiOTca mmiMU. Ho flHor4a 3a* 
Koux saBBCHMOCTB 4>yHKuifl 0T'B DeaaBBCBMbi^i nepeM'fcuub]xi> 4aeTca 
no4'B BB40M'b Hep'ikiijeHHaro jpaBueeiA, ROTopoe 40Jxciio 6biTi» npe4Ba- 

pBTeJbUO pfclUeilO 4^A TOrO 4T06bI nOTOMl M03KB0 6b]J0 npflCTynBTb 

R'b Bbi^BCJieuiio 4»yuRaiB no 4aHH0iiy 3ua<ieHiiD HeaaBBCBMbix'b ne* 
peM'bHHbix'b. TaRia 4>yHRaifl HasbisaiOTca mnemiMU. nycTb x n y 
03iia4ai0Ti> iieaaBBCHMbia nepeM&Hiibia , z bxx Heasiiaa 4>yHRiiifl ; 
Tor4a saBHciiMocTb zonr^ xHjf BupaHcaeTcn GmuOiUiiecRiufB ypaB-» 

f{x,y,z) - O 



IIJB 

IIpUM, 



^ (^f y> «) = O H T. 4. 

y'> -I- axy + x'^ = O , 
e''*^r - ar = O , 

Sin — Log y ax -^ hy -^cz *- axyz = O « 

Il3'B aTflXX npBMbpOBl 04eBB4H0» HTO DeABOblH oyHRaiB M0ryT'B 

nepexo4BTb bi ABHbia, ecJH piinBMi ypaBBeuie ROTopbiMb cBasaDu 
oui cb Be3aDH€UMbiMa nepeAiiHHbuiB. Taui ii3i> iiepBbix'b 4Byxi 
ypaB09Hifi luu^iaeM-b 



{- a qp l/a^-4 1 /a: 
![ ■ " ■ " ■ ( H «= — ^ 
2 ^ mx 



P4rk i osiianaerb riuiep($04fl<iecKifi Jiorapatf^icb, KOToparo ocaopauiee; 
34'6cbj/ CTauoBHTCA ABiioio ^yBKiueio OTh a:. 



^ ft — 

HemmMfl <»yiiKfnii ntior^a oiipe4'ftjifl<oTCii HltcROJihRiiMii cou- 

(p (r, y, 2, h) = O H ^ (a?, y, z, i*) =: 0. 

04eBII4H0 9 mO 34'i^Cb 4B'ik TOJbKO H3T> BejIHHHIIl 07, J/, Z, U AIOHCUO 

npBHHMaTb 3a iieaaBHCHMbia nepeM']tHHb]fl , ocTajbHbia 6yA,yT'h hxt> 
4>yHKaiflMHy h6o npunHcaB'b eanp. xny onpeAtjieuuMH sua^eHiH, Mbi 
MOSKeifb iipe4nojiaraTb, hto zuu Mor^^Ti* 6biTb Br>i4iic.ieHbi npn no- 
Mouifl 4Byx'b npe4b]4yimix'L ypaBHeHi3^ KaKi coBAii>CTHbixi>. 

a)u + yv = />2 

npmaiiaA ^fVf^ sa BesaBucuiibiH oepeM-hiHbia Mfci mokcmi, do AanubiMi 
BHaneHian dTHX'B BejuHuui, Hafi4TH cooTsbTCTBjioii^ifl anaHeiiia utl-b ^►^ii— 
Kaifi uvLv; a HiieHHO : 



ix — zy tX'- zy 

nH0r4a SaBBCHMOCTb Me»C4y [iepeM'&HBblMH U HX'B 4>yHRUiHMil 6bl- 

BaeT'b TaR-L cJO»eHa ^ hto b pdbineuie caMbix'B ypaBHeiiiil sbipasKa- 

IOlllBX'b aTy SaBBCBMOCTb CblBaeT^b HeB03M0»CH0 ; BO BCaROM'b CJLyHa'b 
04HaR03K'B 3aBBCBM0CTb BSlVfi^HeuiS 4>yURaiB OTIb BaMiHeiliA He3aBB- 

cflMbix'B nepeM']tiiflbix'b oqeBU4Ba» iota 3aR0B'b bxx b ue BSBicieH-b, 
a cji'£40BaTejibH0 noefiTie o 4»yHRaiHX'B ne HapymaeTCA. 

4. EcjB SaBBCBMOCTb Me9K4y nepcMiinHoio BeAUHuuoH b en 4>yHR- 
uieio TaROBa, hto 4«iARa»c4aro 3HaqeHiH nepeM']buiiotfy <i>yHRuiA no-- 
jy4aeT'b onpe4%Jeuuoe aBa^eaie b npa BecbMa Majioifs B3Hi»HeHiB 
nepeMdbuiioii BSMbHeuia 4>yHRui0 TaR»ce BecbMa Ma^bi b npoaopuio- 
naJibHbi B3fli'6fleHiio nepeM']bflH0fi9 to TaRaa 4>yuRain uaabiBacTCH fce- 
npepbisKOK). nycTb z = f{x); 4aBaH nepesfi^HHoS x 4Ba auaieuia a b 
a + h, TA^k h Bejfl^BHa HeB3M'&pBM0 HajiaA , 4Jifl 4>yHRaiB z iiojy- 
4Bui> cooTB^&TCTBeuubia 3Ba4euiA /* (a) n f{a + h) ; 4»yuRuia z 6y- 
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A0T% umpepuMioio , edu o6a asaniA m f{a) h [{a-^-h) (iy4jr% 
A4fi KoaeHBaro w»HwiH a, RO0e<iHbia a . oopeAi-ieBHbia, ^ b dj^tom^ 
ecJH pa3H0CTb /'(a •*- A) - ^ (a) 6y4eTi» Heeaiiip^uMO Maja,, .Kor4a h Heaa- 
M'ibpiiMo Majo. HanpoTBB'b e&iB, 4«iB BasicTuaro aHaieaiA nepeiribflfloif , 
^jBKma B3X 4i0CTBBTejibflo8 BApjri nepexo4HTi» bi Boo($pa»caeBfyio 
BJLHt npB BecbMa Ma^OBfb B3B'&HeHiii nepeM'fcHHotf 9 BSiribHfleTCfl ea Be- 
jH4BHy ROHe^HjiO BJH 6e3KOHeHHO 6oji»uiyiOy TO TaKaH 4>yHRaiA na- 

SblBaeTCB fip^pHŠHOH). IIp^pblBbl ^JBRHIB MOryT'B tfMTfc TOJlbRO AJM 

HasicTAbisb aaaieBUi nepeirbHDofi, Tor4a RaR'b 4<iABC'ibx'b npo^az-b 
ona MO»ceT'b ocTaBaTbCA aeapepbiBBOio. 

y = (ix^ + bf y = Gos Xf y = Sin o; H opoH, 

S^-ibcb y 6y4erb «yHBiiifl aenpepbiBHaa nepeMiiiHO^ oc^ noTOBy <ito mah 
of^eAljeusaro dua^eBi« sto^ HOC4'tAHeil» iianpHMip'b m^ ona nojjHaen 
oopeA^JieHUMa A^flictBureAhuuB aHaneuln. v 

aw^ -I- bf Gos m. Sin m ; 

npitTOMX paSBOCTIl 

a (m -*- A)^ + 6 - \am^ ■*■ b\^^ Gos {m + A) - Gos m, 

Sin (m-i- A) — Sin «i ; 



UJU 



ah (2m + A), - 2 Sini *» ■»■ „ jSin - , 
2 Gos w + - jSm -, 



npH Bccuia ataioub h, TaKHse BecbHa Hajbi h Bd^iesaiOTi Bvicrb ch h amm 
BCflKaro Konenuaro sua^eHia BejuHUHbi m. 

04eBBAH09 4T0 aia «yuKuiA ocTaeTcii uenpepbiBBOio iieac4y rpadiiuaBH jaa 

nepeuiHBou aj=:0, MOJ^:— ,x=:- Ma;=: — , II T. A» BOO paSBOCTb 
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mmM^ Mf(piM MMSiiiAotlrfealllaiili MMeirfMH Muft fmttity jm« noeilM^ 

cmj6n TuMn otffMUNm 

t^ (a 4- A) - 1^ a = 1 1 4- 1^ (a •*- A} /^ a I tgh^ 

ornjM onenuBO, ^to pastaocrii aia 6jAmh 6e3KOiie«ino Maja, sor^a h 
(fe8BOB6HHO majo, Aia tci^rb ana^esift a^ Hcun^aa tIs-b, Koropua 6jb3kh 

H (SeaBone^BO iiajro, so pasaocTb i§{a-*'h)-tga mojKen 6htth leni^ii-- 
BOK) KOBeHBOio HJB >iaxe 6e8aoBe'7BO Avaiboid, vh ciiACtne ubomh^ 
teiM tg a BO vropoih nacru Bp9A]»uymaro paaeBCTBa. 

y=:(a;-2)|/a:-3. 

Eeiii X BtatBfleTea cm O ito S, ^TBisitiB y Be fm"!!^«^ AMcnntMumro 
SBaneBLi,' BO ecJH o; = 2, to y == O -'«* aro nepaoe A'bftcTaBTejMio9 auavevia 
«yBKqui9 aa Koropbm oaa CBOiia CTaBOBBTca Boo6pa»aeMoio 40 t^xx Bopi 
noRa x'^2 bo ^ 3> GjiiAOBaTeibBO npepus-B »jBKuiB y ufOHc;%ojv»j% 
Vh TO apeuH, Kor^a o; = 2. ^^ui Bdbx'B aBa^eaifi x 6ojhnuAX'b 3 «yBRaifl 
BeapepbiBBa, h6o paaBOCTb Be»4y 4Byiifl flocj'ikAOBaTejbBbiMfl ea SBa^e- 
BuniB MOBcerb 6biTb BaflHcaaa raRBM^ o6pa30M'b : 

J J J aa-8 J 

(a + A-2)ya + A-8-(a-2)ya-3 = ^ | / + S , 

OTBy4a o«ieBU4B0 9 ^to Bpa h 6eBK0HeHB0 naioMi aia pasnocrb 6y4erb 
T^KBfie tfesi^OBeHBo vajui, ecju a ^ ?, 

CB^fiCTBA I|'bJIIdX.'b PApiOnAdII»Hld3iLT» AJirEBPAH^ECBHX.'b 

5. Ec4B AJiB oo^j^eHiB 4>yHKaija Ha4'B ncpeM-iboHO^ eejHHHUoif 
4PjIXCH0 npoBasecTH KOHOHBoe HHCJO ajreCpau^iecKBs^ 4'ikiicTBifiy pa- 
3yMia 'no4'B aiuMB noc4'&4UHMH cjoHceuie, DMMiiTaHie, yiiHOHceHie, 
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A^emB, mmuuemji w% ctmm« ■ MMevme jpaimcaion, i# va«t 
Kan «yaniifl msuMeTM AHtfdgMnmieMiio. Eub wk ajretfpaaiMMai 
4»yHRiua Ha4'i» nepMffcmiolt nejBHBHoii iipouiB04BTCii toimo 4i'icTne 
GJOHceBifl« BUHHTaHiir, yiiBOBeeBiA b BOdBumeBia wh nijuB ■ no- 
wiOHCflTejbBbiA CTeBeBB f ' TO ajre6paB<iecKaB ojbioub HasuBaeTCB 
if/MOK) i^aifioMcubftoia. Caiiaa Bucinaii CTeneai nepeifibBBoil BeaBHBBU 
HaabisaeTCB ciammbfo ^HKUjiu. 

MudailMeiiCH ii)icj*&40BaBieii'& cboActbi^ aTBZ^B nocjr£4mt*B. 

IIo caMOirjf onpe4ijeBiio 0"ieBB4B0 , ^to otfmill BB4'b nfkMoU 
paiiioflajbBoil 4>yflRitifl 04Hoil nepeM'6flHoil 0y4eT'B TaRoii: 

r4'£ m oafla^aeTi a'64oe noJOBCBTejbBoe a ROfleHBoe ^bcjo, p^fP^% 

P39 fmf Rasia yro4Bo 4'bficTBflTaibHUA bjb BBdtpaaiaeinuii wbm 

jiHHBBbi, HO He saBBcamiA on o;. 

6. npe4noj[araa aTy <i»yHKi]iiiO BCfHr4a pacnoJOxceHByio no bbcxo- 
4AiiiflH'B CTeneaaMi nepeifi^HHoii ae^iBHBHbi , 40KaBceM'B , qxo d^/i 
nepeMibHHoU ecetda mooicho sbifipamb maKoe ananente^ nfu KomopoMt odunn 
U3ti HJiBHoe^ 0ynKU(jlu 6ydtm^ ČOMUie cyMMbi eeibxfi HjeHow aa nuMf^ 
cjubihfiouijaoc^. 

HaaofieM-B j)^a'M 04bhx Bai^jeHoei 4>yHRaifl f[x)^ B40Ra»ceM%» 

MTO B3B'6cTUbJMB SHa^eHiaMB X^ BCer4a HOBCBO y40BJeTB0pBTb Be- 

paBeHCTBy. 

nyCTb HaBfio^bUliif aa^ KOe^^BOieHTOBl p^f Pr+n PrVat Pm^i%Pm 

6jAer'h p^; B3flB'b stoti Roe4>«BD[ieBTx co 3HaR0M'b -I- cocTaBBM^fc ne* 

paBBflCTBO. 

Pr^>Pr^ + P«« + + Pa« + P«; 

oieBB4Ho, ec4B Bait4eii^ aBaneBiJi x y40B4eTBopaioiniA aToiiy ne- 
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l^teiioT^j, TO nepaseBiorao uft^uAffmm rhtn cmpie 6yj»r:b jAOiH 
MffwofWBo. Ho oocjiMiiiee a^iaBMiCTBO uomao HaoBeaTb eine Taici : 

Pr^^Psi^ -*• a? + tiC+J) 

^r/' - 1 
Pr^^ > Ps '^^-;^ f 

a dTO HepaBBHCTBO oseBH4uo 6y4eT'b y40BjeTBopeBp , . ecjun ajla x 
HaJt4eM'B TaRjfo BejH<|Huy, KoropaA y40B.ieTBopaeT'B c^i4yiOU(eaiy -— 

Pr^^>P8 






4M 


nero 

• 


40JHCH0 


TaibKO 


6paTb 






• * 




- 




x> 


Vs*Vr 
Pr 


•s. 



H TaK^B, Bcer4a mohcho Ha34Tii TaKia sua^eHia 4^2h nepeM'lbH— 
uo3 BejiHHiiHbi, npH KOTopbix'B q^eH'B CLBbicmeio ea CTeneobio 6y- 
6y4eT'b tiojbine cyMAibi BC'ibxi» npo4HX'B HwieHOB'B <i>yHRuiH f{x). 

ToHHO TaK3Ke 40Ka}KeMi>9 HTo dxH nepeMfbKHoU mookko ebiffpamh 
mamn ahaHemn^ npu Komo'phix^ odum UJ5 HJtenoeb ^i^hk^iu f[x) 6ydemh 
6oMm$ cjfMMbi 6CfbXh HACHOBTi cMjf npeduiecm6yK)muxfi. 

B'B CaMOMl> A^A^ , 40Ka»CeM'B f HTO MO»CBO Hafi4TH TaKlfl 3ua-^ 

HeBiHf KOTopbiH y40BJieTBC^H[0T'b HepaBeueTBy 

m 7n-\ Tn-2 ^4-t u 

X+p^X ^ p^X + -^Pr-i^^^Pr^ (3). 

Ha30BeMX p^ Hucjiennoe SHaneme caMaro 6ojbiuaro uaii Koefi»- 

«imieHTOBX Ps>JPa9 *****i)r-x ^ COCTaBBM^b HepaBeflCTBO 

p^j? {x ■*-, X -^ + o? + 1) <Cpr^; 



— n — 

cTBy, TO T^Hit CKopie 6y4er'B jAoueTBopeno nepaBeHCTBO (3). Ho 
H3'b nocj^AHaro mu nojy viin : 

1 - «»•-/* . 

OTKjr^a 



X 



H TaR^b, 4J[a Bcixii aHaHemtt x HeBunax'B hjh pauHbixx Apo6u 

— — — , HepaoeHCTBO (3) 6y4eTx j^OBjersopcHO. Otcioa^ cjA^jej-b, 

^To ČAR nepeMrbUHoU eejtuHUHhi 66 0yHKUjiu f{x) ecetda mooicho ebi6pamb 
mamn ananmiH^ npu Komophix9 HJtem cs nuameio en cmenenbH) č^demu 
Čojiime ctfMMbi eeFbx^ npoHuxt naenoet* 

UpHMt f-i»» 4aB'B HHoromeub 

x^ + a?* (3 y- i)+x (3y*- 8y + 2) + y» - 4y* + 2y + 1 , 

Haif4Ta TaKia aiiaHeBifl ar, upu ROTopuii , 4Jfl y = 2, Hieai ci nepsuio 
CTeneBbio x 0bii% 6bi 6ojibuie cjrKHbi npe4bi47iii(ux'b menotrb. 

"• • • 

Orne. ^ < 3* 

ITpuM: J?— ic. npH TaKOKbsce npe^nojoBceHiH OTHocuTeibBO eeiu^iiabi 
y, aa^TH 4Jfl x jama, SHa^eBia, Dpa KOTopusi Hien cl x^ Cbui 6bi 
6ojbme Bcf>x'b cjfk^jiO^iiKi HjeBOBi. 

Oma. X ^ |. 

7. BcAKaa <i>yuKiiifly no caMOMy onpe4'&^eHiK) CBoeMj, asviiuieTcii 
Biribcrlb cb nanriHeHieirb ueaaMCHHoii nepeii')biiiio0. Mu pa9eHOTpini*b| 
KaRBM-b o6paa(MB'b uoHcerib 6biTb npeAcrasjeso B3M'ikBeBie nt jo0 pa- 
i]iioHa.ibH(^ ^frjuRDiiB^ RorAa ueaaBBcanaH nepeniHKaii nojjHRrb Rd- 
Koe un6yAh Dpoa3B04bHoe apapameHie. BoTanuM^b b-b 4>yHRaiio Xf'X'*^h 
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BvkcTO Xf BaMlaeHeoe ma^eme ♦yRiciUB aasoMm f^s^-t-k); namj'- 

nt tn^i w-« 

f{x + *) = (a; ^- A) -H p, (x + A) + p^ (a; + A) + + Pm-. (x + *) -^ p„». 

Ho 4Jfl BCflKaro ab^aro h no^iosKurejuiaro m mu BMieT'B 

(a; + A) = 35 -H ma?A +m^ ic ft + + ma?A + A; 

a nOTOMJ , C06Hpafl 8*^ OJHRaiB f{X'^h) qjeHbI Cl 04HRaR0BOIO 

CTeneubK) /1» ubi tfOHceM'B Hanacarb ee TaRnM'b otfpaaoiTB: 

/"(0; + A) = a: + p, O? +paa? + -^Pot-i ^+Pm 

m-t i»-a w»-3 



Jmoj + |)x (m - 1) a? + Pj, (m - 2) a? + + p^^ ^ j A 



{m(m-l)a! + p, (m- I) (m-2Jx + + 2p„.J, 



TU— a 'w— 



|m (m - J) (m - 2) a? + p, (m - 1) (m - 2) m - 3) a? 

* *•*•*• p--'! TS 



• • 



|m (m- I) (m - 2) 2. a; * p, (m - 1) 2. l.j ^^^^^ 

+ m(m-l)(m-2) 2.1 



la2«Ut4^*««tll 



PaacHaTpHBaA bii4'b Koe^&^imieuTOB-b npH paajmHbii^b ciweBH\'h 

h^ -r—, ,'— jerKo aaM^TaTBi hto KaHC4bifi Koe4><i»Hiuein"b npn 

3T4ix> eTeaeHHX'b cocTa&uieTCJi b3% Koe*«BiQeHTa npe4bi4ymaro.?jeaa 
TOTOO TaKiiuibaKe ot^paaoii« Ka8M'b KM^i^^imi&a-h opii aepeott cre^ 
iieH0 h eeeraaieHib mvh ^javim^ /*{«)• B'bcaiiOfti'b 4iuii> Bonepaburb 
aaifiHaeii-bi wo ^.ieH'b maattacAmifi oii"b A i^^ npe4U4ymai cvpoKb 
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ecTb mpMHdu JUbiM bb^ ^t^jnKoim f{w) ; bo mmfiVBLrh noe^mamarh 
npn k nMywmn uarh ^fBomm J, ecjui vb KaHuoir& ea uert Roei»* 
<i»RixieBt%t npn pa3.«mnb]xi» cnnevjim X nomioatmiii aa cooTBrbT«*« 
cTBjiomie noRaaaTejB aToii 6yKBbiy a caMbie noRaaaTe^in jHemmnn 
e4eHnueio n naKOHeaii OT($pocBM'b ^jieanb HeaaBBcauufi OT'b o; ; Roe^- 

^»HmeiiTnb npo j-^ coaepineHHO no TOMy Hce aaKonj cocTaejaeTca 

H3T» Koe4»4>imiei]Ta npa h^ b t. 4. 

8. Bc4i4CTBie araro oCuiaro aaKOHa cocTaaiema Koe<i>4»fluieHTOB'b 
npa cTeneuA^-B A, obh h oanaiaioTCfl no 04H0My o6meMy aaKOHj; 
TaKBtf-b oCpaaom : Roe<i>4»BiiieuTii npn nepBofl CTenonn A, Henocpe4- 
CTBeHHO np0HCX04aiU]fl 0T'b ojBRuin f{x) HaabiBaeTCfl nej^oio en npo^ 

uasodmfo ^yHic^i^99^ oanaiaoiea f(a:); RO»D«BimHn npn t-^ sasfii^ 

BaeTCn nepecio npoH3B04aoio ot%f\cc] nii^šmopojo npou3eodno7o oth 
f[x) B oanaHaeicfl f{x) h t. 4« npo3B04Baii m-ii fUM m^ro nopajiRa 
oT'B f[x) 6y4eT'b C4l40BaTejbDo Be.ifl<iBBa nocToatiflafl b paBBA 

m (m - 1) 21. t, a npoB3B04Bafl m •»- 1-ro nopa4Ra b Cwi&4yi0uiia ($y- 

4yT'b paBHbi Hy4£0y noTOMy 4to ApoBdB04HaH m-ro uop/i4Ra cocTO- 
BT'b TO jbKo aa^b 04Horo 4jeaa cb ay jbnoio ctčneabK) or^b x^ a no- 
TOMyy BCJi'&4CTBie o({uiaro aaRoaa cocTaBjenia npoB8B04Bbit^, cjii- 
4yioiiiaH npoH3B04uaH Beo6xo4aMo paaua By4lK)y 4.Aa BcaKaro rob64* 
iiaro 3HaH6AiH m. H TaiCb no oOtae-)ipaiiaTOMy oaaaneaiio, ^jtm^a 
f{x + A} M03KeT'b 6b]Tb npe4CtafiJieBa TaRBurb oSpa^oATb 

f(m^k)^f{m)'^nx)^Kf(m)^Kr{x)^ >.A» (4) 

dta cTpORd, BdcbMa aaM^^aTdjtbtidA b^ dossijiadri, nočafb ii^abaaie 
dnpofm Ite^JM^a^ no bbi&hb asotfpif atdviA ; ii*b 4H<t»<t>epefiaid^i>fio)ii'b 
BCHBCJieBia 40Ra3bifiai0T% de 4JA dc^fb BOoOme <i>yuKnid. B-b a&- 
cTOflinee BpeMa iibi BOcnojb3y6MCA atofl cipoRofi 4Jifl 40Ra3atewib- 
cTBa n'3&ROTopbix'b CBOiHcTBib «yHRn]fi n-^jbii^b panioaajbBbiii. 

a) lipa noMOUJifl aioS čTpoRa jerKo y6%4BTbcay hto u!kjLhin pa- 
ilioaa^AbabiH 4»yBRaia, 4Ja Bcaaaro RO&eHaaro aaaHeaia nepeifinaoit 
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naiB^iHHM, eyn ^»jnaitB HenpepioraBiJi. Orh canou^h MiuAf bcj^^a-^ 
cTBie cTpoKe Teiiio{id, iipapamevie ojsRaia /*(a?)y cooTrfcrcTiijiomee 
npiipaiiieHiH> h HmsmmMuoii nepariiHBoii , Moucei^b 6biTh npe4CTaB- 
4M0 TaKflM^b oiSpasoMii: 

f{x -*.*)- f{x) = A /•(^)' + i f"{x) ^ K n^) - •••• - h"^ . (S) 

HOy no 40Ra3aHH0My uaMH* AJin h ecer^a ho»(ho Bbi6paTb TaRT» 
Majiyio BeJHHiiHj, qTO njieni* cb nepBoio ero CTeneobio, 4^11 BCflKaro 
KOHeniiaro SHasenia nepeul^HUofi x^ 6y46T'B 6oji.iuc cjMMbi BC'ibxnb 
npoHHX'B ^^eHOBii crpoKn ; ThsAi* cKop'6e 004061106 HepaueHCTBO 6y- 
iieT'B Biifl^Tb Afl^cTO 4wifl A 6e3Koiie<]uo Majaro, a KaK^L ^uieBii cx 
nepBOH) cTeneHbio h craBOBHTCH fiesKoHesuo majibiMi*, RaK^ cRopo 
h Ifeneofleiao uaio, ecjB tojbro sBa^esin neaaBBCBaiefl nepesr&BHoa 
ROfleHflbi, TO 0TCi04a B c4i4yeT'b, HTO npBpameHie <i>yHRaiB X npe4- 
CTaBj^eMoe paaBOCTbio f{oo + h)-f(x) 6y4eT'B tieaKOHesHo Majo, ecjia 
npapaiiiepie BeaaBBCBiioS nepeaflkflHod 6e3ROHeqno Majio. 

• b) Bc/iKan u,rbJiaH pav^ioHCUhnafi ^yHKu,in, npu usjubiiemu neaa- 
sucuMoU nepeMJbjmoU ue Moofcem^ n^peUmu usti noMoictmteAbnoU eh om- 
punatneMu^jOf tuu nao6ofoiim^ ne cdrt^aeiumb 6» npoMejwymKfh pae- 
HOJO nyjiH). 

Jl^&CTBmejihno B'b (4) paBeflCTB'& aeaR^ BTopoil ero nacTB, npn 
secbnia HajOBfB h, aaBBCBTi otb nepBaro njcea; a cJi'1^40BaTejibHo, 
ecJB npB o: = (i - A, 4»yHRaiA f{x) noJO»CBTejbHa 9 a npa x^a^ h 
OTpRaaTejbHa, b npHTOAfb RaR^b 6bi h Ma.10 ne tibuo, to oqeBB4HO, 
STO UTopafl sacTb paBeBCTsa (4.) b3'b nojo^KBTejibRoti 40biBCHa ne- 
pe^TB vh oTpBU^TedibByio^ icor4a x BaM^oneTCH ot-b a -h Aoa-*-h ; 
Hjfl Ror4a bhBcto -* h nocTaBBMB + A; a aTo bo3mo»cho to.]|»ko Tor4ay 
Ror4a HJieniM BeaaBBCfluJiifi OT'bA6y4eT'b paBeBi Hy4i0. 

0TCf04a cj'fe4yeT'b, hto ccau dea Kamn nvSkjdb anaHenin nepe- 
MtbHHoU x = a u x = bp docmaejiHJomii (fiyHKUiiu f{x) ananenin cb npo^ 
muenbijuu snaKOMUf mo Meowdy a u b naUčemcn no KpaUnnM Mnpjb 
odho snaHHHte x-c, Komopoe npueodumt ^ynKU(tio f{x) np hyj,io. 
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'^'i c)\^ocsoeto yHumiiooKmin ^um^tH f{x) uMihtum 3Hmc6 npomme^ 
'^TihiU cfš ceoeK) nepeoro npouaeodHoU^ noejTb ymmmameHiH <— adurnurs^v 
"^ IIjCTb ananeHie nepeuitnHoii a? = a jBM^ToacaeTt «y&Kuiio f{m)j' 

ne B3srtoflfl cBoero dBaKa. Tor^a SHa^eHie <i»yHRaiB f(x) 40 yHB<i- 

TOHceHifl, A^n X- a -h Cjt^ctt. 



•4- «•••• - 



' *if 



•••••• 



„ f{a-h)^-hna)*Kf{a)-Kna) 

^ a noCwi'lb jnB^roHceHiii^ 4JrH x-a^hf 

r t 3 

,, f(a^h):^^h f\a) - ft^ /^''(«) - K f\o) ^ 

'^ OjKjAa TeopeMa CTaHOBHTCfl o^eBn4HOK). 

^ 9. GTpoKa Teiijopa ^aeri^ HaM-B bosmo»choctb janaTb^ tfy4er^ jm 

^ 4»yHKiJUA BoapacTaTB BM'i^CT']b CB yBewiHqeHieMx nepeAf&HHaro b yMeHB- 

^. inaTBCA cb ero yMeebmeeieM'B » bjb, HaotiopoT'B , -— ona 6y4eT'B 

' yHMbniaTLCiiy Ror^a nepeBriHHoe yBejBHBBaeT€A ^ h yBe4aviBaeTCff/ 

Ror/ca OHO yHeHbniaeTCH. 
! B% caMOM-b 4'J&j']k Ba-b ypaBBeHifl (S) oqeBfl4HOy hto npB h no- 

.VO»CBTeJIbHOM'B» B BCCbHa VLZJlOWhf paSBOCTb f{x •*-%]- fyX] >» O, eCdlB 

f[^y^^ B f{x+h) - f{(x^)<i 0» eoiB f(x)<i o, b($o nepBBiB ^jen-b bto- 
po3 HacTB araro ypaBueHifly 4*Afl A BecbMa ma^aro, 6y4eT'B tio^bine 
cyMtfbi BC']&x'b npoHBX'B ^jenoB^b, b cj['£40BaTewibHO aHaKi* paaHOCTB 
/*( j: + A) - /"(^j 3aBacBT'B 0T'B3HaKa hf[x). 0($paTHb]A nowiyHBM'b aa- 
KjiOHeBiA, ecjB A "< O, Tor4a 0HeBB4H0 paaHOCTb /*(« + A) - /"(ar) > O, 
ecjB f[(c)<0 B /"(o: + A) -/•(«?)< O, ec4B /"(a?) > 0. 

H TaR'B BOo6me, {^yHKu,iH ffydemfi eospacmamb eMihcmrh cs ^ee- 
AUHemeM'6 MpeMihunato^ nanunan om^ 'uaeibcmnato eto snaHeniH u yMeHu- 
mamhcn en eto yMmhmemeM'6^ ecAu n^^ean npouaeodnaji amoU ^ynKvflU9 
ČA/i pa3CMamp^eaeMato anaHmia nepeMJhnnoU^ 6ydem'6 noMrnumcAhna. 
Ha otfopoTi ^yHKU,in 6ydem'6 yMenhuiamhcn , Kotda nepeMJhnnoe yee^ 
xuHUMimkCHi u yeejiUHUšambcnf Kotda nepeMibHHoe yMeHhiaaemtH^ — ecjiu' 
nepean npouaeodiiaA omputiameMna. 

10. 0TCi04a BbixojtfBTx BecbMa BHTepecHoe cji;l4CTBie: Kotda 
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smmtiik n^jm nm ti m^š dHmas4Mmi6 ffiyumitm f{x) umČoMbiau tuti 
liOiMMfiufiee t4M «Mart» tomdmu^ manmiti^ mo snanente «=:a tipu-* 
eodtmM w mooice •peMH mpey9Q r^paum^yio ^nm^ug f\x) m nyAH). 
8*» eavoiTb m^^ K0r4a npa nepexoAi nepeiiiimoii vrh oa- 
noro BHa^eHin x-hao 4pyraro x-y^ «yHKiuH f{x) AOCJBraerh vh 
npoHe»cyTK'& CBoero HaHtfojbmaro 3HaqeHiH, to OHa uarb BoapacTaiomeit 
40.racHa C4'b.iaTbCA y($biBaiomeiO; aBCji4CTBie iip64b]4yiiiaro, nepean 
ea npoB3B04HaA /*'(a;} AOATKBaL udrb DOMomuTedhBoA oepiriUTii B%OT|ip- 
iiaTejBHjM), H c4i40BaTe«ii»H0 4Jrfl Toro aHa^eHia nepeir&HHoil, x-ap 
44aKOToparo «yHKuifl f(x) 40CTBraeTi> Baa(k)Jbinaro aHaneHia, ona 
4i^aeTca paBHOio Hy4io« Ki TOMy me daRaiOHemio npB4eirB, Ror4a 
s^n AfiCfOBjiaerb ^jmam f{x) naBMeHBuiee aaaHeBie. 



11. Bcnitoe 3tta^6Hie nepcMtoifoil fiejBiBBbi, KaKorotiu oho Mua 
ne 6bM0 , HO KOTopoe npHB04BT'B a'ii4yio paiiioHa«iBHyio vfOKoiao 
f[x) T09R4ecTBetiHO Ri By.aio, HasBiBdaica uofmjH^ moH 4»yaiciuB. 
H TatcB RopitH ir&Jiott pamoHajibHofl •ynuiui cjm aHanaBui ^ y40* 
BjeTBopaiomia aja*e6paH^ecK0My ypaBHeHito. 

fn m-i w»-a 

» ♦ p, « + P, «^ ^ -^ P»»*i« + Pi» = O (6). 

VLz-h 94eMeHTapHoti ajiretfpbi h3B'Ictho, hto bc^ ajre($psiB*ie<- 
CRia ypaBHeHia BTopoit, TpetbeS b neiBapToS ctedeHH Wi^bKn% ttopttH 
BH4a a + b^ - 1, H HTO HBC40 TaKHX% Ropnefi paBUadTCA HoKa- 
aaTCJLio crencHB ypaBHeuifl ; 40RaHceM'B aTy teopeHy B'b canionlb o($- 

nieM'B BB4'i&: 

Bc/iKoU v,rbM>U paUfioHOMHoU 0ynmiiiu , nanoU 6bi cmmenu ona 

nt ShUMf neo6xaduMO npmadjieoicimm Kopem euda a + 6y-l , tdtb 

aub HucAa dfbUcmeumeMHbin. 

f(x):^X^p^X f PaiP* *ftw-« + Pmr 



1*2 



a np&MMMomtm-hf 4JiJi ((oabineN otiinHociH, sto K i w i mi eliTbi dToli 
«yHRuifi }),, p^f«« Pm MorjT-B 6bm ■ ;iiicTnn«jmie ii viieŠpaH 
maenM«« flo CBoflenj BooJKpaiieaeBiMiKik BupaaceHiii, bgtIi jrMkrBiB 
npon3B04HMbM Hajn> hhmr npeno^vrb h'^ mufameniam-h Tamvo Hce 
BH4a ; a cai^OBOTejBHOf ecjn bi 4»yHRiiiio f{x) nocTaBHMT., BMcikcTo a?, 
BbipaffceHie a -*- b |/ - 1, to nojiyqHH'B : 



(*) Brh 9Ton lerKO y6'lb4HTi»CH TSKim o($pa8on. IIo «opifyj'ik (4) ro- 
Topaa cnpaBC4-iMBa 4«<h scaKaro h^ hm »{"beirL 



Ho, i;ar4a 
TO oneniUHo: 

/* (a) = ««»'"-• + (m- 1) («, + /J, }/-lj of*-» + 



A DOTOMj, naabiBai 



3*4 



Po-hQ,-b^P,*b^Q^*b„P^- = M, 



2 3 A 



noijHiiirb: 

/to + i y ^) = iif + j\ry^^ 

2 



t8 



r^h MiSitN 'oMnmior&' v:hMwm panioB&iUifiiii 4>7miiB minuli i a h b^ 

0<ifBD2iiio^ ec^H MBaBKtMii, HTO eyui6CTByioT'b TaKin dHaneniii 
BejHUMTb amšf HOTOfNH j^žiOBjeriiopiiiOT-B ypaBiieHiiiM'b 

11.111 vpaBiieiiiio 

KOToparo nepBan qacTb iipe4CTaB^fleT'B Rea^parB uoAjjtn Boo($pa»ca- 
(fiMaro BbipaHceHifl M ■*■ N |/ - 1 , to mu 40RaHceM'b» «ito [("ibjioii pa- 
uioHaji>Hoii <i>yHKuiH npuHa4wie3KUT'b Kopeub BH^a a + 2>y - 1. 

Ho, paacMarpBBaa aroT-b RBa4paT'b M04yjfl» Hbi BB4HM'by ?to oht>, 

RSftrluflAfb BMicri €lb 03M iBeHlOM^ BeJIM^lin^ a H ft, DOCTOAHHRO OC- 

TaeTca nojOHCHTejibHbiu'^, KaK'b cocTaBJieuHbifi aa-b cyMMbi KBa4pa- 
TOB^b 4'fci<cTBiiTejibHbix'b h&jLwakWh ; a cj'i40BaTeJbHO ohi* MCmceri 
B03pficf^|b 40. icavoJi yro4iKO ^ojbipoii Bejuiaiibii no yii€iubuiaTLca 
M03KeT'b TOJbKO 40 ODpe4'bjeHHoti nojosKHTejbaofi Beja^iHnu, n^in 
40 HyjH. H TaR-b, uaMibHHH a ubf sceida Momno docmumymb ma- 

HauMeubuiee ananenit. 

12. ^oRaHceH^b, mto aro HaHMetibuiec ananeuie ecTb Hyjib ; T.e. <ito 
BbipaHceuie 

ar, = p H- ^ l/"^ , 

c-b 4'lbflcTBHTejbHbiMii BejHiUHauH piiq, yAOBjeTBopfleT'B ^paBBeHiio 

M = 0. 
4onycTHii'b, HTo HaHMeHbtnee ananeHie RRa4paTa M04yjA 

He paBHO Hyjio. CTaBHMi bi «yuRaiio f{x) x^ + su bm^cto o:, r4'fc ^ 
Be^HfBBa BecbMa Ma^, u. BCJta^Ha^ Rotopoio mu MOHceMi pacno- 
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MFASk no npo«aBaiy« b «bi>iiicjfMi-» iioAy« MoiSfMHiiaoiMro uiiMn- 
HceHi« /(d;, -•- eu). no «opiiyj[-]l> (4) ju^ieii-» : . 

Bo UTo^^ff nscn atiito paBeBcrsa «yHimiii /(o;,), no nameiij iipe4- 
noJH)«t6B]io , ee yBB<iTO»caeTCfl » ho HiftOTC^pMii asm en npoMBMic* 
Hbix*B norjT^B yHimo3KaTiiCif, ii Dpewojio»nur&» ^oiiqiBaik nejuB^ 

/(«. + tu) = /(«,) ♦ (S««)e i^^^ia:,) * (e»)e /<"♦'{«.) + + H" (a) 

OsHavafl 



^'•j(^.) = p,*o,y-i. 



r<''*'J(a>,) = /\H.(?^yLi» 



f 



nojiyHBiii» 






n »-« 



RBSApaTB M04yjB dTaro BOotfpaaKaeiiaro BUpasKesia tfj/cen: 



a 9 



= /»*(?* 2 (PP, + (?(?.) (£»)^ 



IS 

+ ••••••• 



= «. -H 2 (PP, * (?(?,) H, 

I 

BeJB^BHJ £ 3XbCh Mbl MOHCeM'B Bbl6paTb Taftl MaJtOK), HTO 3HaK'B 
BCe8 CjMMbl 

tiy4eT'B 3aBfle'lbTii OTisnaKa nepsaro ea HJeua, BRaRi BejBHBHOioii 

2* 



i^ ^ 



mA MN)2t(^ft^ pDeftu.fa^a'#ft ilo nponaiio^j, to Doer4a Moaicno 'bM6^aTi> 
ee TaKHM'B o6pa30M'B, sfo «^jefk'& 



n 



6^jwrh orpmihTejejiB. IVb comohi*. jAjA^ 4.ifl y4oiueTaop9Qui ?f ohJT 
ye40iiiio 404»i]a> iia«(»raiipii» npiMiflTi» tt'* =~ 1^ »^ii fP, -*•. QQ^Z> ^ 
H i#'^=:4^1> ocAH PPj^ QQ^!<,9* Ct» 4pyroii €Tt>poiihi^ Harir ypft»- 
iieiiiA t«'* = d= 1 Bcer^a Mmim KaJutu anau&nin » 111143. a ^ /3 y^-l ; 
a cj'b40BaTe^i>iio djin a u b ecetda MomHo uaUdmu čibUcmeumejihHhiH 

MeHhme R^. 

13. OHeBB4[io aaKJiiOHeHJe BTo ve 674611» hm^^tl M'ikcTa b'Btom'& 
c,nymxh , Kor4a 

Ho B-B 3T0M7i cjryna't, Bvicrp u^, Bt ypaBHeDie (a) iiocTaBnii^B \/^, 
r4i> 0-db i ; Tor4a, npH T'fcx'B ;Ke oaiiaHeiiiflXT>, no^y«mMii 

f{oc+Sn)=lP-Q^elp* j 

' ' "t , . . - ' . . - • 

KBa4p<')Ti> MO/ty.ifl . araro BOotfpaHcacHnro obipaHceHia 6yA6T'h. 



R'' = R;*^(,P,Q-Q,P)el* 



ft 



OTKy4a9 no4o6fio npe4bi4yaieMyy jerKo aoKJiOHnTb, 4to R! Bc«r4a mo»c- 
HO c4'i^jaTb MeHbMie A,, ecJH npHMeHi* = ~ i,KOFAa. P,Q- Q^P'^ O 
H ^ = + 1, Kor4a /»,(?- 0,/> < 0. . 
14. B&rfccTi Cb ypaBHeHieM'b 

PP,* QQ, = o 
uMMH 4onycTHTb ypaBii«Hifl . 

P.Q-Q,P-0, 



« H ^ 

noTOMy HTOy paacMaTpflBafl nii coBM'ibeTiiiii|iii, je^^KO iipiiATH ki* 3^-» 
Kjio^eHiio, 9TO AJfl y40BjeTBopeHiA hi^e neo($xo4nMO npoiiarb, a^iii 
P -O H = HJTH /•, = o li Q^ = O," wo 'iipoTBBop'6^UT'b npe4nojio- 
Hceniio. 

15. H taK'B ecjB uu npuueifB , ^to naBHeHLUiee SHaneHie 
M04yj[a il, He paBBO hjjio, to RaK-Btfbi sibi ero iia4biM'B uc npe4- 
nojOHCHJH, Bcer4a 4-ifl a b 6 B'b 4»yiiKuiaiii ^ (a, b)^ 1^ (a, 6) mo»cho 
Bbi6paTi> TaRi^i BHa^eBiB^ np« ROtepb|xi> «OBbiii H04yjii> 6y4eT'B Meub- 
me Al« A Cwi'&40BaTejbuo naBBieubniee 3HaMeiiie M04yJiii BOo6pa»cae- 
Maro Bbipa»ceHifl 

ecTb Hyjb. Ob 4pyro8 CTopoHbi, KaR-s aro naBMeubiuee ana^veHie 
]iio4y*iH ueo($xo4BMO €y i|iecTByeTx ,^ to fihh h . 40J}iciibi aaRJio^BTb, 
<iTO AJinBCHRoU aijofi paaioHajibHoii ^ijBRaiB f^x) cymecTByeT'B ra- 
Koe 3HaHeHie nepeMibiiHou x = p + qy - i^ uaropoe npiiB04HTi> ee r^ 

.. . ^TJt Bewia. Ba^iwyip b-^ aiia.^3i, Tepp^My W *^^^Wft PP^**. 
y4.QB|ieT9oppT^,«biiQ 40Ra32i3i^ /&iw (Cavcb^)^ ROToparp cnp^g^-^ HJbi 

34iCb B fl3ji02KBJB. . , . . 

utf%etx * Bct Roe4»«mxieirrbi i^^, p^, ^ ••••• />;» «iiicja jAičfBBtiMmAn 
a eciiieb npiiHa4^eHCHT'B Ropeflb Bn4a a + 6y^-l, bi Roropon^^ 
fle Byjby TO eU Heo6xo4flaib iipiiBa4JieHeflTi TdRnce coHpflsKeitHbiS 

KopeHB a - 6 y^-l • 

-^^ <infiioif'i& iljt , nocTamiB-b b* *yii^io f{x) « + & ^-1^ 

DulkcTO ^, Mbl n0^yHBH'b 



v *• 



.•T. »1 



/■<*i^*|/^)-.A»).-^/' /^ ^W ■' i'' V - »)cV(«) •- •■ !• e- /H)"'. 
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••m 

BC.i'ib4CTBie onpe4^jwHifl Kopa«, Mbi nojjHam Toa(4^TBeaHo 



■ .1 I 

/»nO = 



Cii^ 4pyroil cTopoHu, BcitiBKa Biriteto x wh 4»yuKuifo i(x) jši^ 
aKaeMaro BupameHiA a - 6 y- 1 ^aoTi : 



rs . 



t • 



I. 



/(•^tT/^}r:P-(?/rT, 



qTo TaKSce TO»c4e^TBeHiio pasHo hvjlio, h6o s^&cb i^ h (? coxpa- 
HaiorB npeHcnia aHaneHia. 

TeopeMa ara o^essuaLO HeCj^eri HMiTb vfccTa, ecjB h'I&kot(>- 
p'bid ' 113% Koe^^fluieHTOB^B p^ f p^ •••• p„g 6yAyTh nncjiB. BooitpasKa- 
eMbiH, ado Tor4a BctasRa conpH»ceHiiaro Bbipa^Kenia a-6'^-liio« 
TRerrb npuBecTH ki ApjrrHM^B 3HaHeHiflM'B Pb Q. 

17. /raico6s (Jbi ne 6biMi fsop«ii6 a ^iMoil jMMftaiMUMioli ^Sjimciiiii f{a:), 
o/ia Heo6xoduMO dihAumcB naUfiMO na pasnocmh x-a. 

' B-b caMOM-b AkjA^ pa34'&Jaa 4»yHRiiiio f[x) na a;-af mu mo- 
aiKfflu qpa^49KaTb A^nie ao t^i^ nop'b» noKa nojj^Hirb B'b oc- 
rarpci B^jii^Maj neaaBiicamjio oti ar; uasoBeju^ aTOT'b ocTaTOKX Aj^ 

f99ro roaBBeBie cnpaae^^iiiBo 4^» BcaKaro Xt a noToiij, nojaraii bt^ 
HeiTB x:^a^ uhi tfy4eM'b mAth : 

/(«) = «; 

0Tky4a BB4HM'b ; 4T0 ocraroKi R ecTb pe3y4iiTaT% BCiaBKH Beifii'- 



— M — 

CTMHHO paBeH^fc HjJH), uo caitMy oiipe4*fcjieftifd KopHH a;. . 

18. Ha ocHpBaHJH npe4bi4yaieji Teopenu m^CLiia .lerKo 4oKa3aTb, 
«iTO ecJiKoU VfihJoU paiifioncubHoU 0yHKUjiu npuHodAeMumh crnoAMcoKop-- 
neUf CKOAhKO 05 noKOsameAih en cmenenu edunun,^. 

IIycTb a 6yAeTh RopeHb <fryHKuiu f{ji^) ; peayjbTaT'i> 4lkjCHra f(jc) 
Ba X'^a Ha30Bev& A(^)« nojy«(flnrB 

34'^t» f,(j;) ($y4eT'B n^jmu pauioHajibHafl <i>yiiKiJ.ifl nepeM-biiuaroa;, TOjbKo 
cTeneHb en 04H010 e4HHBueio HR»ce creneBH f{x); a cji'li40BaTe4bUo 
eUf wh CBoio o«iepe4b , npBHa4.AeHCBT'b Heo<$xo4uaio Kopeiib BH4a 
A-hb y-l, ROTOpbiM Mbi HasoBoii-b /}. Ha ocnoBauiH iipe4b]4yme<l 
T6f>pBiibi Mia 6yAem Bvin 

r4b fa(^) 03Ba<iaeT'b ai4y K) .^Q pai4ioiia4biiyio 4»yttKiVK>» CTeneRb ko- 
Topoii 04HOIO 04Biiflneio. iiBHce cwq,em, fj^sc). JlMO^ubiMi* o6pa3oii'b 
no4ywv'b 



■ 

n^peMHO»aii Bci 3TB ypaBHeBiii, no4y«iBii'B : 

{[x) = (X - a) (aj ^ /9) (a? - y) — (05 - 1?) ^ - ^^ (T). • 

Bo ' BTopotf «19070 , 9Taro . paBeHcroa m luioH^BTe J^tt » c> . jfOB^pMce- 
iMVB KaaHMTO H8]b: Hi|x> yHunTaB(deT€A B Bce iipQusB€4eHie ; x) 119T 



— 1» — 

MU nOJJHBMl tOTKAmtMBUhta ypwif#Hi/i 

• • • - 

TO eCTb Bcb m Be^H^HH-b a, ^^ y •••• ^ Cja^T-L KOpilllMH <i»yuKuiH f{oo). 

19. CeoifcTBO niuoS p^aioHajbHoS 4»yuRuiH 

paajiaraTbCfl na jiHHeiiHbi.e UHo^cnTe^iH o; - a, ^ - /3» oTKpbiBaeT-b 

HaiTb 3aAr&HaTe4bHyio saBHCHMOCTb MeHC4y Koe<^4»HuieuTaBfu p^^ p^, 

« • . ' . . ^ 

• ■ . . -. . ^ . . , 

B'b caMOM^b x^Ji^9 ecjH bo BTopoii mocth paeeHCTBa 

^'fp^^a^' '■tl?a^^"'*'rf T^i)»-.,a?+i>;3i:^(aJ^) (o:-/?) (a;-y) (.r-^') .... (ocr^^ (^c-Z) 

paaBepeejifb iipoB3Be4eHie u pacnojosKuifb ero itd tifinQaMM% ot^ ro^ 
ua^b cpaBHeHiii Koe^OHuieuTOBi^ upu omuikKnx'h CTeneini^-b ar, nojy- 

Huu-h : 

pj =-(05 + /? + y + # + "^ 7 ■*• ?) *i 

p^ = + (otjj + ay 4- ..... + ajf + py "^ •^- •*■ »^?) 

Pa = - («^y •*■ «i3* + -^ <^PZ + i3y* + ) I /g j 

p^ = + (a/3y(y + ) 



p^ = =h a/?y* riZ 

m^'t.'n6e^0Hit;kftmri npu af^"^ faJ^m e^Mjm seibM Mpnek aiuniDit; 

nbix^ npotiaeedeHtU ua^ eciho:^ KopneU twd6a^ Koe^^ut^ienrm npu a^"'* — 

ct/MMFb pa3AUHHbix7i npouaeedeniU U39 ecn?x^ nopneU no mpu, esHtnoU 

cti anaitoM^ npomueiibiMn u m. d., namHevjb HMW6y HeaaeuentUiiU om5 

Xf paeenu npouseedenifo ecihx^ KopneU eanmoMg- ci' in/bjcB ywe škafom ^ 

ec^tf m Hucjio neinuoe u c^ shojcom^ tippmifSKbiM^ f tcjiu m humo ne-' 

Hemnoe. - 

^. ^¥o(^ 40Ka3dfb cnpšfBe4JiB0oeTb ^tatp satioiia uija BcMcairo vib^ 

Ašith nojoHčuTejbnaro t»7, ^onycTiiiB'B^ wo ouit cifpaee^Mivib 4wiAC»* 



~ as ~ 



cocTOflmefl Bdim MHoacnTejieiff npatfaBinfb eme o4Horoa;-{; Tor4a 
ttojiyH«m nihjpfw paiiiioBaJi>Hyio 4»yHRnciio m -i- l*fi cteneHH : 



a;'^"^" -*tP, |aj"* +j>a l«^-»4.|) 



^i 



' -p/1 



a 



OJ^-« 




* - F/w*i 



^fl^onjCTHB-B Tenepb cnpaBe4JiBB0CTB aaRona, BbipanceiiHaro pafiedCTBaMu 
(8) 4*ifl 4>yBRaitt m-K)fl cTenesa a fla3BaB% Roe<M>Buie9Tbi 4>yBKUiiu 

m+1 CTeB^BH 6yRBaUi1 P^, P^^ P^, Pm+it Mbl, 04eBB4H0» 6y- 

Pj =!>,-/ =- (a + j3 + y + <J + + i) 

P^-P,- ij>i = + (a/3 + «7 + + 7Jf + «; + /3< + t ^0 

^3 = Pa - (Pa = - («/5y + + «P' + "^ + 7?0 



1 

0TKy4a ^<^BQ, «ifo taneHib coeraBJieHifi Koe«i>«imieHTOBx b3x 
Kopueii ocTaeTCfl cnpaBe4^BB'b u 4-ia «yHRuifi m 4- l-fl creneuB. Ci' 
4pyrofi cTopoiibi, hbi seaJeMli^ 4To aaROH^B otot-l cnpaBe4.iMB'B juh 
^^HHmA 9Topo0 cT^neaH, a M)b40BaTe.ibH0 oii^ 0y4eT':^ cppaBe4- 
s»wk B.^^a <^ywi^i4 Tpeibpfl CTeaeaa, 0Ti(y4a saKJUoiaeaiii p cnpa- 
Be44aB0€Ta ero 4*ifl <i»yuKuiii 4-it cTeneaa a t. 4« . . 

* « 



i 



21.MbiBB4'lb4a, 4T0 BCflRaa i]i']kjiafl pauiouajibBaA-^yaiHi4Ji /^ 
»KOT^iJbiTb pa340iKeHa ua ctojilko Jiaueitnbra^b MU03KaTeje#, cRoibRa- 
Bx aoKa3axei'L ea cTeaeaa e4eaum» {tfpasH. 7) ; a c4'hA0Ud^TQf%hao, 



0010, uanp. a Ropnefi paBBbix'B a, b Ropatf paBOUS^m. />, š ;«0pQeif 
paBHi»ix'B y H T. 4. 9 B HaKOHeDiB I • wyp«ett paBiftix*b X (*) , to ee 

MOHCHO npe4CTaBBTb TaKBM'B o6pa30M> : 

i{x) = {x- «)« (ar - ^)» (o; - yf {x - Xf <p„(x), (1) 

r4'6 9 {x) 03Ha«iueT:i» 4»yuKi](iio n-6 cieneiiB, coMpHcanijriD jp^ftUBbie 

KopHR ; npflTOM'B ij^-^h-^e-*- -^l-^nzzm. Bepe^i r0Qep<k>JB^eRifi 

jtorapfl«i'B otfiBS-^ HacTefi npe4bi4ymaro paBeHCTBa; mu ngxy«i0M'B:. 

Z/(j?) :s « ^0? - a) *• fc I (a? - /3) + C ^J5 - y| + 4- {( (o^ ^ A) •«• /y„(a?) ; 

0TKy4a| no 4B<>4&epeBiiBpoBaHiB9 Haxo4BM'B 

f(a) x-^a ic-/S x-y oj-A 9»(«) 

IIoiiHOHcafl ofii ^acTB Ha /(o;) b aaMi^Him arj 4»yHRaiiO npoBdBe^e- 
AeHieMi (1)9 noj[y«iHH'b 

/"(4 = a (a? - a)*-»(a; - /J)*(a; - y )^ (a; -- A/y„ (jr) 

+ ft (^ ^ «)'» (x - 13)^- ' (a: - y)«^ (j: - A/ y„(a:) 

+ C (j5 - «)* (x - /?)* (o? - y)^" ' {x - a/ qp„(ar) 

+ + i(a:-a)« (a: - ^f {x - y)^ [x - A/-»y'„(a?) 

* (oj ^ «)« (d7 - /J)^ (« - y)^ ...• (af - A/ ^'^(a:) , 

/^(a:) = (o: - a)«-' (a? - /?)*"' (o? - y)^-» [x - A)^-« ^ (a;), (2) 

r4'6 t^ (a?) oaoaHaeti cyMMy hjohob-b , ne BM'6iomBxx yH(e otfuiaro 
MH09KBTe4H9 RaRi dTo o^eBB4Bo u^-h npe4bi4ymaro ypaBHeHui. Hai 
araro cjAAj^Th : 

1-e. Ec^u iiibMUi paufloncubHaji jfiywmiji f(x) UMiteim a KopneU 
paBKMXfi 4if b KopheU f^tmkian fif $ KOfHiU pOMvoš y n «it. 3». u Ha- 
KOHjtufi I KopneU paeKbix% A, mo en nepeafi npoitaeodnaa f[x) 6ydetM 



■^■•toBW«MM^»i««<**Wi^**i«*«Mii«i 



f) 9T^9Bfi^WT&, HTO.ulKOTop^ia vi^?» "^"jmolA f[x)f fjifl^ 

(cjM. yp. 7 u nfedvidy\Uiin) yHU«iT03KaiOTCfl aja oxa!tvh^ u- rbii skc 
« 'aBaneHifi x. 
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UM/hfhb ohI KopKM foSHhutn a^h-\ KopkeU pa^Hum /f , e - 1 K6p-^ 

^T*^)» A''(^)» ^^ npou3eodHoU /^^'O eiuio^fume^&Ko; nododiiM.«« o^ 

rf^)» A^)' r'(^)» ^^ npouseodnoU f^''{x) u m. d. 

2-e. £5 ejyKaib paoiibuc» KopHtUf doHKan ^hku^h f{x) lOciMms 
ce C6oeit) fu;peoit) npoušeodnaU ofiuufitio HauffOMUiato dthAumtMH D, ko^ 
mopttiU poBrnn 

• • • • 

22. Ha ocHOBafliH aiHi-B 4Byx'B Teopem, jerRo janaTb AoiiycKaen 
J10 4aHHoe ajre6paiiHecRoe ypaBHeHie paBHue Ropua b eun 4onye- 
RaeT'b 9 TO BUHHCJHTb HX'b 0T4'i^bH0 9 paa^HBafl aTO jpaBHeeie ua 

4K., lU. H^KOIBRO 4PF-X'B CTeaCB. H.»I.ett. 

Bi caMom xbjA, npeAUojiommn f hto ajre({paH<fecRoe ypaB- 
aeHie nM>ti cteneHR 

« 

BM'&eT% a Ropnett paBRbiii a, i Ropsell^. paB0bix'b p, c Ropaefi paB- 
Hi»ix'b y H T. 4» H HaROHea'b n Ropnett paBBbn^B /, Tor4a nepBjio 
<iacTB araro RopHR mu MOHceirb HaiiRcan TaRBin cCpariom : 

f(x) = (a; - a)^ ( X- ^f {x - yy {x - O** V (^) 

« » 

IlepBaA npoiMCMVaa arofl «ynuQB ■ o6iwi HaBtfojNDii /liktmeih 

MtTHAJ «010 fl mmJUlOlO, XaR% Hil BE4ik4B» 6y4yTB 

/*(«) = (x - «)•-• (jj - ^)»-' (a? - y)«- (a; - 1)""' f (ar), ' ' 

D = («-<K)«-'(a!-^)»-'(aj-y)*-'. — (a-l)—'. , ... , 

A Cwii40BaTejBH0| ecjB ypaBHeHie f{x)-0 4onycRaeT'& paBBue bji^ 
RpaTHbie RopHB, TO MenKAj f(x) men nepBoio npoBaB04BOiO 40jBceH'& 
cymecTB0BaTL otimtit HaBtfojbuiitf Ai.iBTejb pau^ioHajbBaH ^jwmia 



- 2» — 
QT% a^i^ jcoTopi^fl^ no o6nmwh a.ire($paii'iocKBMx a{»aiuuapi>9 jferKo 

6(x) 6yA.ej'h co4cp3K£)Tb bc^ uuosKHTejH x-af o; - ^^ ...,• » b^b nepsou 
CTeneH^ q čd^AOBaTe^bHO y;Ke ee 6y4eT'B co4epHcaTb RpaTHbix'b Kop- 
uefi. PaacMaTpBBan «i»yHKuiH d(^) h D B04BM'b9 hto b Me»c4y hbmh ecTb 
o6miii 4'&4BTejb 

. (^-«)(«-/J)(^-y) {«-0=X(^)t 



ROTopbifi co4epHCflT'L Bcb MHOHCHTejB ^jHKiuB /"(o?), 4aiomie KpaT- 
Hbie «opHHy HO TOJbKo B^L nepBofi CTeneuB. Pa34^^iaA 6{x) na xi^r 
Mbi nojkyHmiL% 

«yHKaiA 9(^) co4ep»CBT'B hch HepasHbie KopuB <i»yuKuiB f{x). fl raici 
B-B C4y4ai' parabiii. mopedi, ypaBiidiiie (1) Bio»eeTi» 610x1^ pasCuTo 
Ha 4Ba 4pyrHX'B. 



t •. 



{ 



ua-b KOT^iaii^-B ^epBoe jifiiej% Bci KpaTUbie* ^ Brji>fOQ .Bp^b pjcToab- 
Hbie KopuB «y|iKiyB f{x)f b npflTOM'b -CTeneHb dTflX'b ypaBHeuiH aua- 
■iBTOJbHo HB3Ke cTeacHA 4aHuaro. 
< >tA. IIpe4iM4yuiiif choeo0^ AaeTi« isejiK^b Toro p MMMCHgcYi» Bbi- 

HBCJBTb Bcfe RpatHbie KOpBB 0T4ftjbIi0* BoiM6ll'» <m(Sri||»l8 9pB^']bp'b, 

OTx ROTpparo 4erK0 6y4eT% nepe(l4T9 h r-b otfmeMj; npe4nojo- 
9KBM'b, ^To 'ypaBHeHie f{x) = O BnieT^b 4Ba KopoA paBHbis-b a, 4 KOpOA 
paBHbix'B 'pf 3 Kopeff paBHbix% y ; oorajbHriie RopHH Bcfc DepaeHbie 
^^33$4y cptfofo; Tor4a 



Sd ^ 



.. r • 



PaacjKaTpnuliii ^pusnno A Bit^HA^ no s^ti iiee ko^m^ d flpocToiif 
p u y KpaTBfiJO, t Cvi^AOBareJi^HO aTH Rpaimae Ropau jtfosKSf ot- 
4ij[BTB oTi 4>yiiKaia D, nocTjraafl ch ueio laKace, RaK-b iiocTyqaj0 
CB 4»yHKnieio /*(a:)« H TaR-B (Sepeui npoH3B04Hyio otx i); oua 6y- 

I>'r.(a?-/3)»(^-y)Jlf; 

HmeM'b otfmaro 4*1^^1176.1« Me3K4y D h D'; ubi HaBAeM'b 

a pa34ijflfl D na J9, oojy<tHi(% : 

^.(a;) = (« - a) (a - ^) (« - yj. 

OTbicKHBan otfmaro 4'1^aTe4ii iie»c4y d, (o;} b D,, anUACU-h : 



• .'i -m 



H HaROHem pa34'fc*itflH ^,(0;) Ha/^(a;)9 no4y^iiiii b-b HacTHOii'B mho- 

UCHTe.lb o; - ce , ROTOpblii JpaBHlIBafl Hy^IO , BbllUCJHM-B 4B0iiH0fl 

RopeHb a; no4o6dbiii'b »ce ofipaaoM^b movkuo 0T4ii4HTb h Tpo^Hbie 
H «ieTBepHbie RopuH h t. 4- 3aMiiTUM'b, HToecjHČbi ypaBHeHie/*(a:)=0 
flM^40 iie 04HU'b, a uJiCKOJbRO 4Boi(Hbix'b RopHeii uanp. Tpn, to, 
ynoTpe($jiifl npe4bi4ymeti cnoco6'B, npa 4'lti^eHiu 0^[x) Ha;^;(a:) mm 
nojiyHiidH 6bi B'b nacTHOMi^ ne ^iHHeilobiii MiiOH^BTejB (o; - a), a 4»yH- 
Ruiio TpeTbefi cteilemi bj> OTiiattreHitt ^, ROTopy[o ypnBii{iBa/i ifyji09 
Haiu^iH 6u TfVLjmoHnHm Ropua« laase esMoe »niHfiiaie .4ogm»p 

C^iviaTb H o KDfIBnrb l^ttaftUlll, WTB€fHUX& »'T«:44 

H TaR'by.Ror4a ypaBHeiue (1) co4ep;RiiT'b RpuTUbie Ropmi ,.to 
HX'!b Bcer4a mojkho 0T4'i^«]iiTb noMomiio npocraro a^mbir h Bbi4u- 



cjun noposHb, a cjt^OBareJuia js% 9lroir& cjjm^ 4aHHoe ypaBBeuie 
MOSKerB 6i^n pa3($HT0 na vicKO juco ^pjna^s, co erenenaiui Rnunniui. 
IIpuM. 4-4^. Haft4TH . iipambie ^opm TpaaaeBi« 

, ,0-9^ %a^ ^ 10 j;'>- 25x^ -«- 846 «;* -- laoi a;"« ^540 # - 108 = O. 

Otoi«. Oho HMien oj|Hfii> ^ofinoA xopea& o; = 1 ■ oahh% rp^finoli 
^=r~3y nponie BopHH BepasHBie Heauj cotfoio. 

DpUM. S^U. Hafl^TH KpBTHUe KOpHif jpasBeBiA 

p 

»•-if 8a?*-5«*+ So;- 1 1=0. 

OvM. yparaeBie aro BtAerh rpu Kopu paaausi 0,61803 m 

rpa paBHusi - 1,61803 

npHM. 5*U Hafl4TH KpaTHUe KOpHM JpaBBeBlfl 

o?* - ioo?« + 36a?' - B6a? + 32 = 0. 
Orne. Oho lurfcen rpa Kopna pffimbm 2 h 04Hn paiBUlI 4. 

VB^na HaBUVK^B^b rAPlOIIAdlbllHS^B A«irEBPAB«iBCBBX% 

/IPOBEB. 

Op (x) 
24. EcjH paiuoHajbHaa ajreSpamecKaa 4po6B ' , KOTopoil KaKi 

ucjHTeab TaR-B h sHaMeHaTejB npe^craBjaiOT-B aijEbiii paiiioHaJbHbiA 
^jHRDiiH nepeM'6HHoii x^ umiABneTh 3HaR'B npn nepex64'i^. npeai 6e3- 
KOHe^Hoe sHa^eHie, to oea MonceT-b nepexo4HTb B3'b oTpaiiaTejBHofi 

BeJHHHBbl BB nOJOHCHTeJbUJIO, B4B Hd^ nOJOHCHTeJlbHOif Vh OTpH- 

miTeabHjio. IIycTb nepeuiHHoe x nepexo4BrB pfl40M'b BC'&x'b xki-^ 
CTBHTe4bHbix'B sHa^eaiM otx XoAoX h Dpe4no40»cHM'by hto 4»yfiRiUH 

' . upa aToaix , nauiBeBiH, nepexo4fl ^pedi 6e3RoaeHBoe apa^ienia 

tp[x) j 

fipan Bs« orpaiUTe jbBofl aejHHHHBi aep6xo4vrB b% D040»arre4bHyio 
B v! paai^ aa^b noaoeKBTMuiofi sejia^BBBi wh oipBsiaTajKflpo. Paa- 

flOCTb n^-v! HaauBaeTCH uaSbimcoM'^ pamoHaABoA ^vbruIh ^-— 

BeHC4y rpaflBiiaMH Xo m X; 03HaHBMX ero 6yRBOio E. PascMO* i 
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KaaaTeACT«y u^ofosn Teop^ii'B| ROTopbia CJ]faKax'b oeiioBaivfi^ 
HaH6oj'fee jnoTpcfiHTeAHbiifB cnocof^aan 4*1» pinieHiH HBC.ieHHbix'b 
a^re6paii4ecRiix'i» jpaBHeHitf. 

^) H3'Bcauaro onpeAbMain HstfuTKa Q04uo, HToec.«« ^yQi(ilui 
9)(;r)i Bi» rpaHaua\'B nepeM^Hiiaro Xq u X ne BuieTi A^iicTBaTejJb- 

Hus^b loofmH« TO B96&iTiMBrB <»7BRiiiH ^^-^ <iyMnt'h paBeirs ayji09 

noTOMy MTO cyaiecTBOBaiiie fiaCfbiTRa npe^no^araer-B nepexo4X 4>yBRitm 
qpe3i> 6e3KOHeHiioe 3Ha<ieuie9 a aro MO»€eT'B 6f>iTi> TO«ibKO Tor4a, Kor4a 
yuii«iToacaeTcii SHaneuaTejb arofl <frynRiiiff. HaCbiToi^i £ 6y4eT'& 
TaRvKe Hy4eM^, ecja y(ir) 4^>'aT'B nau^fijto y,(ai), noTO]ay "ito Tor4a 
nojyqnTca nijiaa 4>yuRuiH, ROTOpaa ae MOHceTx C4'lbjaTbca ($e3R0*- 
ne^BOK) 4.111 ROHeHHbJX'B dHaneuili DepeM'6HQoS. 

2) EcjB 4»yHRaifl -^-T-ri "P« aaM^beenia nepeM^BHaro ife9K4y, 

rpanainaMa ^0 u -^^ nepexo4fl Hpe3'b dedRoaeHHoe aaaieaie, nocTOaHHo 
U3'b no4o»cBTedbuo0 4'i&4aeTca OTpauaTejbHoio a^a aaodoporBf to 
0400 m% Huceji-h n a^a n' 0y4eTX Hy«ieM'B. B-b nepBOMx cjy4ai' 

J?=-n', BO BTOpOJtf-B JE-n. 

J) 4b'B «p»yBRiiia ; : a — ^-7» OTja4aiomiacfl Me»c4Y cotioio 

TOJbRo snaKaMa, Burkon asflbiTRa paBBbie, bo cb BpoTBBBbiiia 3Ba-r 
Kana. Bi caMOM-b a^jA, otfi ata 4>yBRi%ia nepexo4flT'B «ipe3% ^es- 
Roaenaoe dBa^eai^ B'b 04BO a TOHce BpeMA a npaTOtfib, kor4a nep-* 
Ban uapdKOAVTb mit orpm^aTejbaod nejaiaHu m oo joffcaT«ii|uiyi^. 
BTojpaa nepeif4eTi> B3.'b npJiosKBTejiEifloii Beja^aBu B'b oipautaTOJb- 

• I 

Hjio n Bao($opQT'B.r C4i4oaaTe4biio , . ec^a JE = n - n' ^Tb a90UTO^'b,. 
aey|^3pii *yHKaiB j^eHC4y . rpaBauaTa x^ a X, to E\ a36biTOK'b BTopoH . 
4>yBRDiia, 6y4eTi = n' - n = - (n - n') = - JEl 

4] HadOBeMi astfbiTOR-b 4Byx'b 4po6eii V ! h / $ o6paTnbix'b 
04iiAi BTb PTHpupAiMii ,^rofly IfjJK^uf £b<F, ji npe^o^^^ifBp 4Tp^ 
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Aa 5y4yT'B Hfli'lTb OABHaKOBufi 3HaK'b , a cji40BaTeji>R0 ' ob% 6y— 
jijrB nepexo4HTb iia-b nojo»cBTejrbHb]X'B B^b OTpHaarejbHbiii hjir hh— 
o6opoT'b BtevAti B'b 04H0 BpeMfl. CBepxib Toro, KOt^a «yHRaifl bto- 
paa ji&JraeTCfl 6e3ROHeqHoio, nepsan tfjjieTi njjeifb ; a cM'&40BaTejibBo 
MdbiTorb £t BTopofi 4»yHRGtiH iipe4CTaBJiflerb ramRe panoerb wib^ 
9C4y mucMOin, noKa3biBaiotiiHM'b cRojrbKo pa3'b nepBaii ^jdriiih, nepe- 
X04a «ipe3'b HtfJibHoe SHa^ele, 4i4aeTCA nojiOHCHTejbHOH) h3> orpe- 

IiaTeJlbHOil H ^HHC^Oirb, IIORa3bIBaiOmBMX CROJbRO pa3'b 3Ta ^jHRuiff 

4i(4aeTCH oTpBiiaTejibHoio B3'b noao^BTejLBoit TO»e opa nepeio^^i 
^e3'b RjJibHoe sBaneBie. Ho RaR-b BcaRaii ^jbriiU HenpepbiBoaA 
MOBcerb if&fliiTb sflaRi TOJibRO npB nepexo4'lb «ipe3i» ejjibfloe h4h 
«qpe3'b ($e3ROBe<iBoe dRaneflie, to cjmub, B36BiTROB'b E-*- E^ 6y4erb o^e- 

BB4flo BbipaacaTb pasBOCTb MeHC4y HacjOM'b^ noRa3biBaiomBM'b cRojbKo 

lir) 
pa8'b ^jflRuia ^-7-;» M'6Hfla3HaRX, nepexo4Brb 83% OTpRuaTe^buoii 

vh nojOBCBTejibfljrio flqac40M'bi noRa3biBaiowBM'b cROJbKO pas^ ara 
^jRRuia nepexo4BT'b Raotfopon — b3x no40xcaTe4bBofi Beja^iBObi B-h 
OTpamiTeabfljH). drj pasBocTb , RasBaB-b ee N^^N^, mtko oape- 

4^BTb9 6C4fl B3B£cTBbI 3RaRB SOJB^ieCTB-b ^, (o^o)« ^(0^0)$ (f^ (T)^ V{^ 

B^b caMOMi 4'B4i, ecjiB odi Apo6n \ ^\ ,^; ufAm-h 04BHa'- 

<p{Xo) <p{X) 

Rie 3flaKB, TO 0HeBB4Bo^ npa adM^acBia nepeMiaHorb or& Xo 40^1, 

O) (x) 

4tim(ia ~-f eTOJTbB^ ace paK nefeMaerb btb otpmuMJb^alf bi» 

noJioacBTe4bHyio, cROJbRo b B3'b no40»cBTe4bHofi 6'b OTpBiiaTejrLHyio ; 
a cx£40BaTe4bflo B'b dTOM'b C4y^a'£ iV-iV^ = 0. Ecjb nepBaa 4po^ 
6yAtT'h OTpaaaTejbBa, a BTopaa nojoacBTe^ibBa« to, 0?eBB4fl0| «»yBRiiifl 

^^^ 04BBH'b pasoiTb tfojbine nepeii4erb 831 OTpBiiaTe4bBo8 B'b 

(p{x) 

no4oacBTe4bflyio, BeaeejB fl3'b nojo»CBTe.ibflofl B'b oTpRiiaTe4bflyio; 
C4'640BaT64bno^ n 9rowh e4y^a'i N-N^-i, IBhiCMeirBi euii nep^ 
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'Hi (k \ in (ir\ 

Ban mo6h ^i-A > ®» ^ Btopaii ^2_/ <; o, to, no to« »e npa- 

W*o) (p (Ji} ^ 

TOH-fc, iV - iV* = - 1 . H TaK^L CJMMa BdfifaTROB^ E-^-E^ IlOHCeT'^ tfjblTb 

HJB Hjjmn, UM *^ if UM «*1, cjm^rpji m 38m»ii% ^o<Ie# .iilf^ 
25* ycJOBiiaicff HasbiBaTb nocmoHtiCfneoMti 3fiaKow coBORvnnocTB 

4ByXX KOJUHeCTB-B, llM'&lOmUX'B obuHOKte 3HaKHy HJH npOCTO COBORvn- 

HocTb ^Bj^-L OAHHaKHK^B 3uaR0B'b; nepeMrbHoto anaKosti 6y4eM'b HaabiBaTb 

COBOKynHOCTb KOJIHHeCTBl>, HII'&IOmHX'B paSJlUHHbie aaaKH, HJR npocTo 

coB0Hynii6etb 4Byx'B pasjunubram^ MaKOwh. Upvmm% raKiiv u^sBania, 
Mbi ope4bi4ymyio TeopeMy uoaKeii-B BbipaaHTi. TaRBM-B otfpaaoiii : 
cyMMa HstfbiTROB-b JF + JF, AByx'b o6paTHbix'L pauioHa jbUbix'L 4po6efi 

ep {x) ep (j;) 

—T H --—• iiewAy rpaHBuatf B ab b Jf, 6jMTh arMrn, ecj« otfi napu 

<p{x) (p^(x) " J J t' 

BejiawH'B <p^(^o)f 9(^0) H 9i(^» 9W npe40TaBJiiiOT'b b»ib noero«- 
HHCTBO suaROB-B Hju o6'b Hpe4CTaBwiiiioT'b nepeii'ikHbi 3HaR0BX; CVMMa 
E+E^ 6y4eT'B pasaa + 1, ccjh napa BejBiBH-b y,(a:o), 9(0:0) npe4- 
CTaBjAeTi» nepeMliuy SHaROB-b, a 4pyraA napa BejB<iHU'b 9^ (X)y 9?(Z) - 
nocTOAHCTBo; HaRonen-b E-*^ E^-- i, 9CJfl nepBaA napa y,(a7o), 9(0:0) 
npe4CTaBJAeTx nocTOflncTBO 3HaR0BX , a BTopan 9, (![), 9 ( j) — - ne* 
peM'6uy. Bcjr&4CTBie aToil leopeMbi, nafibiTOR-b E BecbMa jierRo Bhi^ 
^BCjiBTb no 4aBHosiy Bs6bi'rKy E^ na o<$opioTK« 

5) EcjB cienenb anaMenaTe^a 9 (x) paAioBajibBofi 4po6B ^^^' 

iieHbuie cTeneHB HHCJHTejA 9x(o:)y to, naabiBaA ^acrnoe OT'b 4'kie- 
BIH 9, (x) na 9(0;) 6yRBOiO Q h ocTaTORi 1^(0:), nojyqBM'b : 

y,(^>^Q . ^^l 
9 (x) 9(0;)* 

v^ -. 9,(^) ^(-^j 
lAz-h aiaro ypaBHeHi}i bb4H0 bo nepBbix'b, ^to 48* 4pooB -y-- a — --^ bi 

04B0 B Toace BpeMA 4'i^«iaH)TCA tfeaROaeubiMB, bo BTopbixx9 Hro aja 

3 
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aRaneui« (c Beci»Ma 6jm3KB\'b Kh riiu-h, ROTopun AOCtaaifliorB aTBMT 
4po6flM'B 6e3KOHeHHbiH 3uaseHiH, OH']& iifli'6iOT'b 04iinaRitt SHaR^, no- 
toMv ^To 3Tn Apo6vi, jiJiH TaRHii anaieHifi ^^ npiotfpiraioTB ana- 
MCHiA Becutfa dojuniiit a cjr'Jb40BaTeJbHO asaRlb BTopott ^aenr npe« 
jibi4yniaro jpasBeHiH, B'b aTOM'b cjiy«ia'i» aaBHCRTB 0T'b8HaRa ^po0ff 

^!~^. Hs-B aiaro cj'fe4yeT'B, hto 4po6H -~— - h——- , npiofiptTaa 6e3- 

KOHe<iHoe SHaneHie, b^b 04110 BpeMfl nepexo4flTX B3'b nojiOHCHTe^iir- 

BblK^B B'b OTpimaTe^bHhlH HwIH Hao6opOT'B ; a CJlf>40BaTe4bHO B35i»ITRB 

aTHX'b 4po6eii Bcer4a paBHbi Me3K4y C06010 , h noTOMy Bbmucjeiije 

ep {x) . 

nafibiTKa E 400611 -^-—^ Bcer4a mosk^tii obiTb cBe46iio Kib buhbc- 

rff{x) 
.leHiio H36biTRa npocT^ibiiinefi 4Po6h —-— -. 

(p(x) 

6) 11pe4nojio9Kiitt'b, no B'b 4pooii — y- creneub mucAHTeAn nenb- 

rae CTcneHB 3HaMeHaTejA n Ha30BeM'b H3((biT0R'b ee £*, M6HC4y t^I^mb 

CD ix\ 

;fee rpaHnuaMR x h X. Ec^a ii3($biT0K% otfpaTooil 4po($H ^^-^- ea- 

aoBCM-b E^, TO E=- E^-i- e VA'^ c paBHo O, db i (4-e CBoiicTBo). C-b 
4pyro8 cTopoHbi, ecaa 

H CMH H36blTOR'b 4P06a — r^ HaSOBCM^b iT, TO £. zr £'; eCJH HCO - Vij*) 

HaaoBenfb 95,(^), h H36biTORx 4Po6h —2-—: HaaoBeiin. £ , to JS' = — 12^ 

9,f) 

='- B^ (3-e cBoHcTBo). A cj'640BaTejbHo 

9to CBOHCTBO noRasbiBaeTHb » ' hto 4JA BbnHCjieHifl n36b]TRa E npa- 
BBjri^HoH 4po6H — y~: 4Q»i3KH0 cocTaBBTb ypaBBeiiie 
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T^BJiineif 4po6H •^-~~ cjOHceBHOMj cb Be^H^Hfloio, ? ROTopan BM'fceT'B 

y3Ke HaB^THoe maneHie« Aah tocr^BjfemA npe4buymaro jpasBeHin, 
RaRi dTo OTOBHAHO, 40JiiRHo SfmMeHomMn ^aoHoit 4po60 pa94ijBTb 
UB, vucjmmMJii h speji^B •QCTaTROM'b nepeMiHBTfc BHaKi. 
26. HaocHOBama aTBX'B cBoricTBii,«ierKo BUHBC4ifri» BafeiTOK^bf^Apotfa 

, B^B ROTopott 4HC4BTe.ib ocer4a tfy4eirB iqpe4naiaraTb GTeneua 

HMBinett .npoTBW» SBaneHaT^jA. B'b caMoiffB 4i^i » nocTynaeM'b ch 

Mpo6hH) ^-4^ TaR-B, RaRT> nocTvnaesrB np« OTUcRBBaflia o6maro Baa- 

6ojibuiaro 4'i^*ABTejiA Me»c4y MHoroHjeBaMB f^{x) b <p{x), cb Tbwb 
TOJBRO pa3JB4ieM'B9 HTO npB ocraTRii 0y4eirB RaHC4biif pa3X nepe- 

mIbatb asaR^B aa npoTBBHbid ; BasoseH^B Of i?i» O99 Om Qn^i9 

HdCTBbia; 9a(^)> ^ai^-^-^^Trt^«) »••••. Vn(^) ocrraTKB, BBHTBie c-B npo- 
TUHUHB aHaRBUB. Tor4a npMoaiaraa, hto A^jmm opoAOJBcaercB 
Aorhni* nop^B, noRa B'BOCTaTRŠ nojj^BTCB htja^ b hto noeji'ft4mtt 






(A) ] ^«"1^) = n - 9'"-«(^) 



> •< 



9>m+i(a^) "" Vot+.I^ 



9)^(07), nocJ'&4Hiii 4'6jflTejBy 6y4eT'B 4»yHRuiefi o; b^b npocTO ^bc- 
ioM-B, cMOTpH noTOMy 4onycRaiOTx jib «yflRaifl f(x) b (pj^(x) o6maro 
Haa^ojbiuaro 4'i^HTejfl — <i»yHRiiiio ot'b a, bjib bštx. Ha30BeMx 

jF, Ej, E^, E^f ^7»-a> ^n^if ^n COOTB-felCTBeBBbie BStfblTRB 

4po6efi 

3* 



--se- 
li e^f s^^ f^t •••••• £Vi. t se<miBbi noAotiflbiJi Tott; KOTOpyto MUi sa— 

8Ba4fi e (6-e ciioiiCTQo). TorAa aojrjvunb: 

HaRonen-B £„-0, noivuj iwo tp„^x) Ai^arb na i|'kta Vn-A^) *^ 
npo^no^ioaKeoiio. ~ CKJaAUBaji nocjrfeABiii ypaBaefliii mm iiojynini'B : 

HTotfbi BašAjm wcja i^£^, <f^ «»., noctatMii-b n ^ytiinini 

HanHineHi no nopji4Ry TaRHM'b odpaaoMi : 

9(^0), 9A^y)f 9ji^o)f .M 9>w>«,(^o)f 9W^o)»9i»^-i(^o)>^ 9>/i-i(^)^ V^t^^^) (^o)- 
9>( J), 9, (i:) , 9,(^, ... Vm., (X), 9« W,SPi^, W. -9^.,W. 9;»t^ W. 

PaaenatpBBa« ^a piuiat Jerico n^iTb (4«e cboIIcmio), ^f!fo*t-Of 
ecJBAri napu mjui«d% 9^a;o)t9,(^o)B9(X), 9,(1) o6h npe4etBMB- 
lOTib BOCTOAHcrBO anaROB-^ kih otiik'*— iiepeM'faibT» s =^ •« 1 1 eejH tiepsan 
napa npeACTaejiflerb noeroaiiCKBa, asTopa« iiepeMi«y 8Haxoinb ; fia- 
ROHeii'B f = -H 1 1 ec JB nepean sapa npeACTae JAeT-b nepcM^Hj . a bto- 
paa nocToaHCTBO. lU>Aa6BhiWh p<^a30itx e, >=0, ec^a 06^ napu Be- 

JIHHflVB 9,(^0)9 9a(^o) B ^.l^), 9,(J:) npeACTaBJAIOTl BJIH nepeM^HJ flJH 

nocTOAHCTBo aHaROB^B ; e^ = =p 1 euoTpH noToiij nepBaa .ib napa 
iipe4CTaB4fleT'b nocroAHCTBO, a BTopan nepeM^uj duaROBB ojh ua«- 
o($opoT'B. Ha-B dTaro bbabOi hto ecjm orpaHHHBBca nepsuMB TpeMa 
^jrenaufl pfl40B'b (i?o) b(X)y to cyMMa e-^-e^ 6y4eT% paBBa paaHociB 
Me»c4y ^BMOMi nepeM-ibn-b Tpexi h^chob-b BepxHaro pfl4a 9(a;o), 9,(a?o), 
9a(^o) B nHedOM-L nepeM'£H'B Tpex'B HjeuoB-B HBHCHaro pfl4a ^(J), 

9iW» 92(^5 a RaRt KaHC4oe hhmo hs-b pff4a f, £,, e^, f^., 

oiipe4'&JfleTC9 coBepiueHHO raRBurB me o($pa30M'B RaR^B h HHCia f b f^, 
TO BCJ['&4yeT'B 3aKaio«iHTLy «iT0 ecjifl BoaHeH^B paauocTB MeW4y<iHC- 
jiOHi nepeM'6n'B bo Bceui* pfl4y (a^o) b ^bcjiomi nepoM^lu^ bo BceMx 
pA4y(l) to 8Ta paaaocTb 6y4eT'B paBoa cyiarb 
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H TaK'B ua30BeM'B v ^hcjo ngfmlbta %% fuf (a\^) tf F' wc4i> ne- 

A cji'640BaTe4bH09 4JA Bu^iHCJieHiA BdffbiTKa pamuiiMbiioN 4]^oAir 

^^4~T* 40JHCH0 COCTaBBBl pA4bI (Xo) B (X)^ TaRX RaK'^ Ubl (IfO C4'b- 

JiajH H Haif4TH ^BCJ[a Fh F^* 

27. SaiiiTHMi, HTOf 44)1 BbiHHCjeiiiA oatfbiTKa £ iieHC4y rpaHHOiaMH 
xo H JT^ M09KHO ocTasoBBTb 4*1^0X816 oCoiaTo »anSo Jbuiaro /AJunejiR 
Ha TaRoirb ocTaTR^fc 9m{^)f ROToputt ue yHBHTO»a«TCA hb 4Jfl Ra<- 
KBxx 4'l&i3cTBBTejibBbix'B sHaHeBifl X Me3ic4y iipBfiiflTbiuB rpaBBikaiiBi 

B'b caMOMl 4'i^Ji%f B8((UT0K'B £;„ 4po6fl ^"^ ^ Blb titou-h cjy«ia'6 

cj'l[}40BaTeji>iro9 bi aTOM% cjy«ia'fe 

« 

M TdKi, 4Ja Bbi<iBCjieBiii Bz6bijEaEf 40CTaToiHo BaJi4Tu hbcjlo ne- 

peil'£H'b 3HaK0Bl» B-L pH4ax'B^ 

y(^o)> 9ri^o)š y«(«o)f ••M...- fjfl^i^^o), VmM 

- 9W, ?i,W, ^,(i)^ 9W.,(-X), M^f 

r4'i& 97n(^) nepBaa «yHttaifff aeyHki^ToaicaiomaiiCfl hb 44a icaKflxt 3Ba- 
MeBiii o? MeHC4y rpanBoaMH XobX. 

IffHM. ^-4f. Hafi4TH H35blTOR'B 4pO<$ll 

MC)K4y rpaBHaaBH-lB-1.1. 

« T • • • - 
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lkx^ + i 2x^ - 24«! -H 8 
x^ - ix^ - t2a;» -*- So; - 4 

ii0a^jr rfABimaMii - 10 h -k 10« 

ZIpiMC. 5^. Had4TU U3($MT0K'b 4po6if . 

tx^ - 12ar=» - 72^^ + 190x ~ 46 



a?< - Sil?* - 24a?3 + 95^:'' - 46^7 -- 101 



Mes47 rpaGumaiiB - 10 a + 10 
Orne. iB = 3. 
28. He Tpy4H0 AOKaaaTbt hto ecja ulbKOTopbie 031» •ueuiHBib |Mi4a 

(o^o) 0JH {X) yHH1T03KaH)XC>l, TO, 4<AA BbllHdeHia H36bITKa Ef MOMCUO 
dTH HJOHbl OT6pOCHTb H COC<IHTaTb HHCJO nepeM^B-B B'L~pfl4aX'b {Xo) B 
(2) I TaK'B KaRT^ 6hl 970X1» HJeHOB'B COBepiUeHHO He 6bIJI0. 

Bx caMOMii 4'ibwi'lb ec4H XobX ee cjtb KopnM jpaBseHia q)(x) = O, 
KaR^B 9T0 MbiBcer4a 6y4eM'B npe4nojaraTby T0 4Ba H^ena cpfl4y bi^ 
pfl4ax'b (oTo) H (X) yHiiqTo;KHTbCfl He MoryT'b. H A^&cjBEjeAbBo^ npe4- 
noj[03KHBXy HTO yHaHTOHcaiOTCfl HanpuM'£p'L 4Ba Hjena cpa4y (pm{^) 
B ?i?»+i(^}f yBa4BU'B» ^TO Bcb ocTaabHbie Mjeai^ (1) pB4a 6y4yT'b 
Hy4ABiH, noTOiiy hto b3X ypaBueHifi (A) Mbi noj^iBifb 

OTKJ A3L BH4H0 , HTO npH yH[I4T0»CeHlH 4ByX'B HJeHOB-B ^jn(^) « 

Vm-i-ii^) ajlu x-Xof H Bct ocTa^bHbie Mjenbi pii4a {xo) yHBqTO- 
HcaiCH ; a c4'£40BaTewibH0 h q)(xo)» hto npoTBBop'ibqHTx npe4Q0J[0— 
sKeniio. 

Ji TaR'L npe4noj[0}RHM'By ^to 4*ifl x=^Xq yuB^TO»caeTCA 04bh'b 
ujieH-b <fm{^) ; 03^^ npe4bi4ymux'B ypaBHeHiM 4erRo BB4'&Tb| ^to 4Ba 
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iiuMH 3HaRaMH, noTOHy HTO« B-B c.ji']b4€TBie yBBLHToniemaHJieuaL(pm{^)f 
HarB liiJe<^f>i4yQlcix'b ypaBHeB{l nojy«iBin» <Pwi-,(*o) = -^Tw+i(a^- 3*- 

BlitllVfr »TO^ BaSOBeH-B x' -SCo^ f^ HVCJO 6c3RO0e<fHO 0.ffl8ROe fTB ^o»> 

ROTopoe, ue yuB4T0Hcafl 4»yHKuiH 9^(0;) o6^a4a6T'B T'ibii'b cBoicrBOJBi, 
Hi^ ^Bci HJeabi p^Aa. (a\>} miiioT^ aah w^x rijice canue aaaKH, 
KoeropMft onrbioFB ohb b am j; :s ^i;^. Tor^a 9 • aja BUisejeBifl Ht-^ 
dhnnstE^ aojitkuo ibcjio F' nepearj^n-b BoaKOB-fc pii^a (X) BbnecT^ 
oarB «iiMa F, nepeMikn^B pjua 

Ho F,, ^Bc^o nepeM'bH'B araro pfl4a9 04eBfl4Bo^ pašno HBc.iy nepe- 
MiH^ F* pfl4a (j7o)» BT» KOTopoM^B onymeH'B HyjbHi>ii{ Hjeii^ y,„(a?o); 
utnonj BO nepsbi^ii, ^ito, onyeican bi* pfl4y {^') *uxmi> <Pm{^')f b^^ 
4pyrie ^jreubi aTso^o pji4a MfboT^b asaRB cooTarliTCTBaiBo OMBasie 
&h ueuaios pa4a (asis) b bo BTopu]i(*b« KaKOBB 6hi no 6hirb 3BaK%: 

HSenaL(pgn{0t^)t C0BOKynHOCTbrTpeX% MXeBOB'K9;n-i(^')><»w(^% SPmn-iK) 

6yAeT'£ npeACTaBJATB t(xu>ko o4Hy iiepeHiuy , Bce paBBo KaK'b u 
coBORynuocTb TOjbRO 4Byx'B «ijeBOB'b (fm^ii^') H <pm+i{^')> noTOMy 

MTO dTH nOC4'Ii4Hie, TaKHCe RaK^bH 4aeUbl^;,i.i(a;o} ^Vm+i{^o)i Bll'&- 
10X1» npOTUBHbie 3UaKH. 

Hs^b aTaro c.i^4yeT'by hto 4^a Bbi<iBCJieBlH BaCuTKa S, iie9K4y 
rpaHBaaMH o^o b Z, 40JIHCH0 Bcer4a 6paTb paanocTb V-V^ nepeui^Hlb 
SHaKOB^b B-b pi]4ax'b (^o) B (A) ue odpamaa BBBMauifl na yBflqT0Hca- 
lomieca ^jeubi, ran^b KaKb 6bi BX'b coBC'&M'b He6b].io. 

29. Bb]Be4eM'b Tenepb B3'b Tropin H3i(btxK0B'b HiR0T(^biaeA'b4CTBiji, 
nojeaiibifl ajib uacb npu p'ibmeHifl a4re6paHHecBBX'b ypaBueHifi. 

IIycTb 

F{x)=zO (1) 

ajre6paBqecRoe ypaBHeHie cTeneHB>n^ HeBii'i&iomee paBHbixx Ropaetf; 
F\x) nepaafl npoB3B04Hafl <»yifR«iii F(x) u a Ropesb ypaBHeBiii (I). 
Ha3PBeMi> h Becb&ia Majyio iioao»CBT64buyio Be.iB*iBBy ; jerRo bb- 
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4tTB, ^ro OTHomeiiie _} { 4'LiaeTCfl CesKoneHnbiMt iidh x = a, n 

opirroM'B9 npio6p'bTaji »to 6e3KoaeHHoe saaHeaie, n^pexoAfn'h mn ot- 
penaTMuiaro wh ^OAomm^MBO^ b-^to apen«« na«.!! as nepeio^vTi^ 

Bx eaiittii-B A'Li'&f npHjniHTOSceaiB ^ymo!ak F{x)f F^{x) juw§'* 
ToiKHT&cfl He Momem, b0o 4aiiifoe ypaB«eBie» no npe4iio.iOQMBii09 
oe Hidber'& paBHu^'^ KopatM; npBTMii mu inaorB, mo Ha^ajnaa« 
4»yHRaiA F{x) 40 cBoero yHHiTO»ceHia Biiittrb Bcer4a nporaBHMM 
3HaK'B crb CBoeio nepBoio npo93B04HOio , a nocji» jHn^TOHceaia — 

■ 

O4HHaRi0 ; a cjib40BaTe4BHo , Ror4a x nepexo4iiTX mpedrh ana^ieHie 

x = a^ OTuomeHie-^^ npio^piTaeTi (SedKone^noe SHaneHie ■ nepe- 

voiiHrb BdTb oTpimaTejbHaro kb nosoiKiiTejiiiioe. 3to sasjioieHie^ 
oviaBMio, onocHTCfl ko BotiTb jiMcTBKraibHiiiMi KopHiiii'b ypafr* 
uesui F{x) = O ; a cjAAPBaLTeMuo, eua aro ypaBHeHie Bvienb n 4^ii- 
CTBHTejbHun Kopnefi a» /3, y «..«• i afejK4y rpaHBuaia x^ n X, omo- 

nieHie _, ; 4*1^^131101» ({e3R0He^Hbiux 4^a Ra}K4aro mi 9Tbxx Rop- 

He^y n pa3x nepefi4erB hs^b OTpHaaTeJibHaro b^b nojiosKHTejBHoe. CBepx'B 
Toro, RaRi aTO OTHomeHie ne MonceTi c4'&^aTBCA 6e3R0HeqHbm'b 
Me»c4y rpanimanH Xo vl X hh 4.1H RaiHzi 4'i^ScTBHTejbHbix'b aea- 
Meniti x OTjHMHb]X'B OTi a,p.y ....I h cj'£40BaTeji>H0 Bcer4a, npi- 
odpiran (SeaRoeeHHoe aHa^enie, Me»c4y aTHiiiH rpaHHiiaMH, nepexo- 

4HT% 831» OTpaaaTejbHarO B-L nO^OHCHTeJbHOe, to H3(Sb]T0RX £4po<$H 

"^. ^ (Jy4«T* paBOH^B n. 0TCi04a oj'64y«Tib : 

TeopeMa.' Vucao pa3AUHHbixt drbUcmeumeAbHbixti KopneU ypaen9Hiii 

F{x) := O, Haxodmu^uxcH Meofcdy tpanuVfOMu Xo u X^ paeuo uačbinrn/ E 

FXx) 
dpo^ "fm ^'"^^^ iMbMu oKe tpanuvflMU. 

• Jdta Teppeua BioaKeT'^ (SuTb Bupancmia HHa<ie. 

nycTb : P{x) - O a jrctfpainecRoe ypaBHeHie^ ue imiifomee pao^ 
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Bbisi^ xoptiiHt, F\di^) nepBdfl apamBOXUM ^jBmita F{ai). nocTyiia6M'fc 
e% drami t«»yiiRiii«MH rm^hp KaR'b nocrjnajB Cu npo OTUCKaniH h^^b 
oOmaro Haatfojuuaro 4i4BTeair, citoio tojbko paauBueiOi ^TOKasK« 
4bifl nojy<ieHObifi ot'b 4ijeBiA ocTaroR^ tfepevb cb npoTBBHUVit 
3HaKoiix; Tor^a^ HassaB-B dTH ocraTRH cb npoTBBffiUMH aHaRaiia jP,(^)» 
jp,(a;)y /^,(a;), ir(^)« ^ BBiniHCdHB-B pfl4bi BejBHiiH-B : 

j Fta?o), F'(iCo), F,(aro), F^{xo), Fr-^M ^ri^o) 

I F(J), F(l), F,(X), F,(J) Fr^,{X), Fr{X). . 

cocMHTaein^ <iiicjio nepeMiH'B anaROBi F b'b Bep^ueui pfl4y n hhcjo 
nepeiii'I(Hi» F' B^taHHCHeM%pA4y; pasHOCTB V^J^zzE noRaHceT'B hucao 
dfbUcmeumeMHbioGTi KopneU ypaeHeniH F{x) = O M^oiedy ^aHUu,aMU x^ u X.' 
Teopema 8Ta*iipHHa4JieHCHT'B IIlTypMy (Sturm), ROTopbili nojo- 
3KBJix ee Di» ocHOBaiiie CBOero cnoco($a 44fl p'faineBiji HHcacHHbirB a^re- 
($paHqecKuxi> ypaBHeBifi» 

DpH alTOM-B 40wI»CHO 3aM'ikTBTBy HTO apOH3B04A 4^itCTBie OTblC« 

Rauifl o6maro HauiSojbuiaro 4'b^iflTejA Ba4'B <i»yHKuiHMB P(ai) b P{x)i 
Bcer4a mo3kho ocTaHOBBTbca (BCj'&4CTBie C4'6^aHHaro yHee sauinaBia) 
KaK^B CKopo 4oii4eu'B 40 TaKoro ocTaTRa Pr{^)\ ROTopbifi ue bm&-' 
eT-B 4'ificTBBTejbHbix'B RopHcfi Me»c4y rpaHBuaMB x^ B X. Egjib u^ 

KOTOpbie B3'B HJieHOB^B pfl40B'B (A) yHBHTO3RaiOTG0, TO 40 JHCHO BpO-' 

B3B04BTB CHCT-B nepeMifl'B HG o((pamaA BBBBiaHiA aa dtb n^eflbi, TaR^ 
KaRx 6bi Bxnb cobc^mi se (Sbijio. 

30. Teop^jia Po4^/i (Rolle). Ecjb ypaBBeflie 1^(0^) r^ O, vx^ F^ odBa-« 
Haen nepByio npoB3B04Byio ort^F, Me»c4y vpaflaaaMB XoiiXf BHi«> 
67% n 4iificTBBTeLibHbixx R6pBeiiy to ypaBBeBie F{x) = O Me;K4y T'£mb- 
Hce rpaBBuaMB ae MOHceTi bm^tb 4'&&CTBBTe4BBbix'B Ropeefi Cfojb-* 
uien+ 1. 

HaaoBeifB B36biTRB 4Byx'B otfpaTflBix'B 04fla B^B oTBomeHiB 4py- 

rofi 4po6efl -~-^ b --^ 6yKBaMB £ b JB' ; Tor4a (bb c4')^4CTBie ♦-ro 

• F\x) F(x) •' ^ 

cBoiHcTBa) no4y4BAix: 
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v^h $=:0^ :i= 1. Ho ,ee«i»ii oorb vmjo AMtcTBiiTe4Bq&iX'& Kopnefi 
yp£lpmBm f'{op) ^ O ,, TO - 1^ uomwh Omt^ panoa « to4I>kp n^ loarKi 

CJiyn9Af ROVASi Mpo6h Tyr-T> 4'fejiaiicb tfe3KOHe«iaoio, nocTOHHHO nepe- 

lO^HT^ UZ% nO^O»CBTeJbHOfi B-B OTpBIXaTCJ[bHyiO, BO BCflROAfB 4py— 

f oM-b c^jHaife - JE* <r n ; cx 4pyrott cTopoubi £• hmciIho paBHo ^Hc«iy 

4']b3CTBIlTeJbDB]X'B ROpHefl JpaBHeHIfl F{x) - O ; CJ'&40BaTe^bI109 dTO 

HH(MO He , MO^coT-b ^biTb 6o j')&e n + 1 • E|c JU nr^rO, to u Ef -0; h 
cj'£40BaTejbH0 ue»c4y T'iMB rpaHHuaMH , Me»€4y KOTopuHH fiitT^ 

4'&tiCTBI1TeJbBbIX'b ROpHefl <&yHRaiH F^fa;)^ 4'ibfiCTBBTeJbHbfXT> RopiieČE 

ojHRilili F(x] H0 M0»ceT'b 6b]Tb doifbiue 04uoro. Hai araro C4i4y- 

CTi, HTO ecjiH RopHii ypaBHeHifl F'{x) = o, a!f a", a'^ a^"^ pac— 

npjLOSKCHbi no nop)i4Ry» na^BHaa cb Meuhmaro, to ypaBHeHie F(a;) = O 
He MOHceT'b Bu^Tb 6o4bine 04Hoi^o ^l^iicjBmejihHOfo Ropna MeHb— 
maro a\ 6o4bUje 04Boro jen^amaro MeHC4y a' b a'' h t. 4« b uaRo- 
Hea^b 6o4bine 04Horo 6o Jbmaro a "K Bi> caMOMi> a^J^'^ i ec4ii 6bi 
Hanp, <i»yuRAia F{x) BM'feja 4Ba Ropna a, h a^ MeHbU]HX'B a\ to osaB^b 
rpaHBAaMB oepeAiiHHaro o^o <i ^j ii -^ ^C <%'«>> ^a' yBfl4BU'b, ^to u e- 
2R4y aTBMB rpaHHuaMH <i»yHRaifl /^(o?) ue Bai'6eTi> hb o4noro A^fi- 
CTBBTejBHaro Ropna, Tor4a RaRi <&yHRiufl F{a;)f MeHC4y TiiMB n^e 
rpaHflqaMB TaRBX'b Ropnefl Bii'fceT'b 4Ba> hto HeBoauoHCHO. II0406- 
BbiAfb o6pa30iii'B, ecjfl npeon0403KBii'b , hto <i»yHRuifl F{x) BM'faeT'b 
4Ba Ropiifl a B a^ Me»c4y RopeaMB a' b a'^, to B^b HeB03M0HCH0CTii 
TaRoro npe4no40HceBia 4erR0 y6i4flTbca, npBnaB^b aa rpaHBUu ne— 
peMiHHdro a?o < <»A H >• a'f b Z^ a^ b <1 a^\ H TaRi 4a4'ike. 

OcBOBbiBaacb na aroiS Tcopesiii Po4.ib 4a4'b| nbiHii ocTaBjen* 
Hbifi, HO Bb cBoe BpeMH aaniiHaTejbHbifi , cnocod^b Haxo4BTb rpa- 

HBUbl, Me»C4y ROTOpbIMB JieSKBT-b Ra»fi4blS 4'i^HCTBBTeJbHblfl ROpeHb 

ajre(SpaB<iecRaro ypaBueHia. €00606^ Pojja B3B'£cTefl'b no4'b Bue-« 

ueu'b moco6a nacKadn. 

31. TeopeMa ^ypbe (Fourier). 

^Bc.10 4ificTBBTe4bHbixii RopucS ajre6pauqecKaro ypaBueuiA m-ii ctc- 
aeim 
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nh%ifAHmfl%cH ueškAj rfamUaMn aro h ^f ne Mcmcen Ohnh (fojribe paa-' 
uocTH V^ - F, iiie3K4y ia(MaHii F, b F, nepeiitni aaaKOi^ b'B pn- 

4aX'B 

F{xo). F'{xo), F^(xo), ,. F<'^-'\xo), F^'^\xo) 

11% KOT^pbi^i F*^ F\ f^^^ osHa^aiorbm npofl3B04Hbixx 4auuoU 

«»yHRlUH F. 

Bi cauoBrB 4r&i^f HaaoBein n, n', n*', n^^>^ cooTB^^TCTBenuo, 

HHCJO Kopaefi RaHuaro h3'b jrpaBBemit 

ijaxo4[flmHxc3 aichcaj rpaHimaMB Xo h X n^'^'' oseBiuBO 6yAtTh pasBo 
uj^io, ii6o m ecTb creneHL 4aHHaro jpaBHeuifl, n c^^AOBare^bHo 

F^^\x) ecTb Be^iaiHHa nocTOflHHaa = 1.2. 3 (m - 1) m. 3aMiTHBx 

3T0, BCwii4CTBie TeopeMbi Pojt^ff, Mbi ($y4eArB hh^tb n5 n' -*• f , r4'& 
£ = 0, ecjH 4B'1& napffti BejHHHH'B J^a;o)f ^(a^o) h i'(X)y ^{^) npe4CTaB- 
j[tfioT'B Bx 04Ba II To^Ke Bpeiffl nepeM'iHy snaKOB^ bja iioei'&40Ba- 
Te4bHocTi^ ; 5 = -^ 1 9 ec^H nepBaa napa npe4CTaBJfleT']b iiepdMi0y , a 
BTopaa noc4'&40BaTe jbHOCTb h iiaROHeDi'^ £ = - 1 ^ ee^« mfmafl napa. 
iipe4CTaBJiaeTi nocji^oBaTeaBBocTb , a BTopaa nepeiiiiiy neaRMr^* 
IIo4o6auM'b ofipaaoirb 

r4'l^fitfa ^m-i BejHHBHbi, fliii'&iomiA 3HaieHie 00406006 e; cKjia- 

4biBaH Be'6 aTB HepafleHCTBaf noiy^flM% 

Ho cyiuia ^ + f, + ffj, + ••••• + ?»,-i ©ctb paaHocTB F, - F, ; Gwii640Ba- 
Te«iBHO n^^.V^-- Fa. 

32. Jeopejica ^eire^ma (Descartes). *Ihc^o n(M0HCBTe4bHb)x% KopueM 
ypaBHeHiH « 
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H^jHO^MTnbtfHTfc (kuie ipeja V n^miiBi «iaK«»»^ voroiiMe i^eA- 

■ 

a ^0CJO 0TpHaaTe.iBHbixi Kopneit ne MOHceri tfbiTb tfojBme VHCja 
noc.i'fc40BaTejfcHocTefi atiaKoirb npe t'&xx Mce Koe^^HaieliTaii. 

6*^ caMOMX Aiiii, ec4a wh npeAbUjmefi. Teopeii')^ iyi9ii^M% 

a?o = H X = CX5, TO ^»JHRIliH F{x)t F\x)f F^^\x) AJiB X-O0 0JAJfTl^ 

BiriTb 3HaRB neppbis^ cbobk*^ njiesu^B-^ a^^ fiM^*'i m (m -*• 1} ^c"^', ••.. 
m (m - 2) 3. 2. 1 , noTOMy iTO, AJUi Be^uia (((M^iiukki» via^Biilf ^f 

nepBbie ^jieHbi arozi oTBRiiiil tfy4jT'b ((ai'&e cjniibi Bcizi ocrajib- 

# • 

HbIXi; B TaK-B BeiBHBBbl 

■ F(oo), F/oo), F'»-0(oo), JPf'«J(oo) 

Bclb 6y4yTX no30HCflTejibHbiB h CJ^iAOBaTejbHO »tot^b pBA^b ae npe^-* 

ČTaBJAeTX . HH 04H0fi nepCM^Hb!. C-b 4pjroit CTOpOHbl X^0 40CTa- 
BHFb ^»JHRuiaM-b i^O;)^ J^(^}f •«••• i^^(^) 3HaRB BXX nOiMVAHBZl «UeHOBli 

f 

^wr> ^iA^s> ^*^ Av^i> '*2«3 ^^**^ >••<••«* t»9« 9: ••i«««« tlftf (v) 

t; •.^MBKit rtoe<»«ifideRToB^ 4aRHaro jpaBReetii. A cji40BaTejBHo, 
ju^s apmlfMbiB iipe4t»i4yiiieM teopeana r% uacroiiaieuj cjij^iato^ 40^- 
vam vpiHAtb F, ?: 7b F, =^ O t Tor4a n, HBCjfo RopHett vemjrf rpaHti- 
iiaMB Oh + 00, T. e. nojoBCBTedirabizi Ropudfi 4aHRato -ypaBHeHiR, 
6y4eT'b 5 K IIo40(SHbiMrb otfpasoirb, ec^B npBBieirii ^a rpanoai« ne- 
peiriHHofl -oobO, Tor4a anaRB pA4a 

<(y4yrb no BefeMiaw> noJiosiCBteJibtoie h OTprat^eJbHbie, na^HHaii 
Cb no€Jii4Biiro y n noTOuy Becb dTOT'b pB4'& 0y4erb npe4CTaB,iaTB 
nepeH^Hb! anaROB^ Cxfc40BaTe^bH0, cROJbRO TaRBi('b nepeir&PT^ aa^ 
vinBJOCb nocjrl40BaTe3bHocTaBiH bii p^AJ (0}» ctoalko um Mosiierb 
6bm RopseS ypaBHeHiRr F{x) = Of Memjij rpanniiBMH -ooiiO, t« e. 
0TpHaaT«AHb|X'b RopHeii 9Taro ypaBHeBiB« , ; 
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33. no4'b HMeHeii^b ^HCJieHHbix'b a^redpaH^ecRazi jpaBncHifi pasj- 
M')biOTCfl TaKifl, B'B ROTopbix'b Roe<i»<i»BiiieHTbi npn HeflaBicTHoii sejiH^iiH'! 
cjTB 4'&iicTBHTedibHbifl HUCA^. P'6mHTi» TaKoe ypaBHeHie SHa^HTi bMatb 

h-h qBCJaX^ BCi SHaneHiH BeBastCTHOfl BeJBfBBbl, KOTOpblJI npBBO^IITb 

ypaBBeflie R'b T02KAecTBeflH0Byy b^b Bflane — saif^TB ero RopHB» 

CkbdKficmeBBO aa^a^j »tj p^aiSBBaiOT'^ aa Asa oi^i^a ; b'^ nep- 
Bc«i'b AJ^H Rn^CMiro AitfcTBBTMbiparo jKppim . y|iaBBQiiui m9JU^MS%t, 
Awb if aBBiibt B4H Aoa "PQ4af 9$!» is^TOfm% f>jm> Meuve era, ji^j^ 
roe (So^buiej aTp ^iacRBi^ »ftf wiia€>TC4^ pmdiMeKtV^ ^/»fi0]ii6ifiM4^ 
7i&i^0 KopneU ; bo BTopoM'b bm'&a rpaBBObi RaHC4aro RopBfl , buhibo 
jiflioTi BCTBHBOe CTo SBa^CBle no npB6jifl9ReBiidy ho ti* RaKoio jro^HO 
TOHHOcTiio. 4*sff TaRaro pimeniA ypaB;i9Biii 0((biRpoBeBHO yn6Tpe($- 
jiai0T'b cnocoSbi inmypMa a 4hfpbi. Caocotf^b IIlTypMa npe4CTaBJA- 
611» p'6aieiiie tojbro nepBaro oT4'6.va 8a4aHii» t. e. orbicRaBie rpa^ 
Rim^t 4iiicTBBTejbBbix'B RDpHeK ypaBifemffy b 40jhcho CRaaarb, no. 
arorb 0T4^'becTi> rjaBHutf. GnocoCS-bme ^ypbe, Rpoiri orbicRaHifl 
^[mBBanb RopBeift 4aerb Gpe4CTBO Bbi^iieJflTb uxj> no npBtfjfl»teHiio, 
eb RBttoBD yF04B0 To^BOGTito T HO Bfl enoeothi ^^ibe, hb cnoco0% 
lIlTypMa ne npe4CTaB^ai0T'b nojsaro p'6uieHia HHC.ieHHHbix'b ajre- 
dpaBiecRBK-b ypaBHeHiH^ h6o ne 4aioTx hb RaRaro cpe4CTBa Haif4TB 
BOo6pa»caeittbie Ropna ; ohh yRa3biBai0TX tojbro C04ep}KBT*b juh 4aH- 
Hoe ypaBHeHie BOo6paHcaeMb]e Ropna, bjb H'6T'b. IIo aT0Myy bho- 
cj'fi4CTBiBy Mbi Bs^oHcanTb 61116 cnoco($x p'£ui6Hifl <iflG46BHb]xx ypaB- 
HeHiit, npHHa4*xe»camiS rpe^^e^ ROTopbiS co64BHBB'b oOa 0T4'i&.ia 

3a4aHa B-b 04BB'b| 4aeT'b CU0C06x BbinaCJIBTb, He TOJLRO AkUCTBUt^ 

T6JbHbie HO H BOo($paHca6iiibie RopBB ypaBHeBiH, cb RaROK) yro4flo 

TOIHOCTIK). 



CTiMiniH no TGopia. 
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34. Mu Bfl4'6jra I "ito Teopeua IIlTjpiiia^ Rairb cji^CTsie csoiieTBa 

B3(SuTKOB1^9 npillllO ASLBTIb B03MO»CHOCTb 0npe4'&lHTI» HHC40 4'litCTB0- 

TeAHbis^b Ropnett a^fretfpan^iecRaro jpaBneniii 

HaX04HmHXCA Me»C4y iI3B'icTUblBfH rpaHHUaMH 0^0 H X. 

Ajin araro cb o^HRaieio F{x) ea nepBOiO iipoii9ii04ffOfo 40J[- 
jKflo noeTjnan TaR'&, RaR% nocTjnaiorB npH oTueffaHiit otfoiaro 
Hafl0o.iBmaro A^hjmrejM^ nepeirbHiifl to^mo Ka«4Ui pMi y «Ojiy- 

(jFl(iro), /'^(aJo), ffi(^o), SPa(^)» 9w-i(^«)» y»*(^) . 

(f{X), f'(X), 9),(jr), (p^(Jir), ......... <p„,^A^. 9)^(Jr); 

xor4a, BdABi pasHOCTb tfeHC4y huc^om-^ r aepeMiB'^ 8*^ BepKiien 

pil4.y H HHCIOM-b F' aepeM^U-b B-L HBHCBeM'^ P^4y9 MU IlOJJSRlfb F - F'^ 

1BCJ0 AificTBBTejbHu^-B Kopuetf ypaBBeHiii JBeaK4y rpaBBDiaifB o^o b X 

36. Tec^Mv UlrjpMa noarao ^oKaaaTb ae ■04b3yBei» caoltoTMMB 

B86uTROB'b. 4^B dTaro iipe4noJioacBMx B0viiep3i«xi^ wo b^ ypaBB6Hiii 

Bc£ paBHbie RopHH yHce 0T4'£jieHbi npe4BapBTej[bH0 no o^mnu^ cno- 
codaifb, TaRX ^TO OHO ue uuieTT^ y»ce paBHbix'b Ropneii. Tor4a co- ' 
CTaBjiaeux, no npe4bi4ymeMy, pa4bi Be^B^HH^B (2), npo40j»caa npn 
TOMii 4']biicTBie OTbicRaHiH oCniaro Hanfiojbuiaro A^JiBiejiii 40 Ta- 
Roro ocTaTRa (pmi^)* ROTopbifi 6y4eT'b y5Ke npocTo hhcjom^, nero 
Heo(Sxo4BMO 40CTBrHeM'B y B($o TOJbRo B'b cjiy^a6 paBi]biX'b Ropneii 
4kyHRaifl F(x) H ea nepeaa npoB3B04Haa BM'lio'rb o6maro 4'i&^BTeja 
4»yHRiiiio OT'b X. H3'b 3Taro cjAAjejiif mo ^p^C^) hb 4^fl RaKBKi^ 
ana^ieBiil x yBBqTo»cBTbca ne MoaRer^b, b cj%40BaTe.ibBo coxpaHBTi> 

nOCTOABBO CBOfi 3HaR'b. 
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PascuaTpBfBajff pMbf (9) Jienco MKaiatb, RaKx yn:» no Uhi m 
1) B% pfl4y 

^^)f ^Hf <P^{^)f 92i^)f <Pm^t{^) (3) 

v 

4Ba HJieHa cpA4y jHHHTOH^HThca ne uorjTh. 

^j 3uaKa fix o6(mx% p^4ax'b (2) 6yAyT% oauih h T'&me, ec^tt 
im o4ua Bd^ 4»yQRai8 p/i4a (3) iie»c4y rpaHBuainH ^^ u X oe yuH^- 
TOHcaeTCH; noTOMy^TOdTn 4»yHRiim HoryT'B nepeM^kiHTb 3HaKH tojbro 
npH nepexo4'lb ^^peai* iiywibHoe 3ua<ieuie. 

3] ^ticjo nepeMliu-b aHaRoo-B bx p}]4ax'B (2) 6y4et'& o4H0 h 
TOHce, ecju Me»;4y rpauimaMH XoHX yHHqTo»eaeTcii 04Ha num oi« 
CKO.ibR() (no iie cpfl4y) *yHRaift cpe4H0X'B, noTOMy ^to npn yHH^- 
tOHcenin o4Hoil bs^b cpe4HHX'B 4>yBRuitt 46^6 coc'i^4H]it cb neia toA* 
iOT-h npoTHBHBie 3lBaRn, B Cwi'i&40BaTeji>H0, 40 yBHHTOHceHiA nocj^ 
yHB«iTO»teHin cpe4He& <i»yHRuiB, ^bcjio nepeiif^n^b 3DaR0Bx b*« Tpes^B 
4»yHRi]ifflX7> coci4HBX'B, VkVh ROTopbii^B cpe4Haii yHBqTOHcaeTC>i, Bcer4a 

6y4eT'B 04H0 H TOHCe paBHO e4BHHIl'l. 

4) 3aM'ik<ia0, hto 40 ceoero yHB^TO»ceBiil Hana JbBafl «^yIIR^Iil t{x) 

t-h CBOeiO npOB3B04HOIO F'(x) BMi^eT^ 3HaR% npOTBBBblii » a I10CjI'£ 

jHBHTOHcefliii 04iiHaKifi, ^erRo Bfl4'iTb> ^TO ecjio o; npfi cBoeui iiS'-' 
tt'&HeHiB oT^ o^o 40 X nepexo4BT'b npes^b raRoe snaneflie a, KOTopoe 
yBB^T03KaeTnb 4»yflRairo J^^), to pfl4'B (3) Benpeni^fcnBO TepaeT'B 04Hy 
nepeM'iHy 3BaR0BX. 

H TaR^B nepeu'&Hbi sBaROB^, ae i'epHACb orB yBB«iT03KeBifl čpe4^ 
BVkx% «yHRQiii ' MoryT'B Tepnrbca tojbro Tor4ay R0r4a yuBHTo»caeTCA 
Ha^a^ibHaH <»yimaiH F(x)^ b RaRi Ra9K4&iM pa3'B, npa nepexo4'6 3to8 
4»yB(ciitB Mpe3X Hyj[bHoe sna^eflie, TepaeTca TOJbRo 04Ha nepesrbna, 
to HBCjro TepHioiuBxc^ nepeM'£Hx b'B pa4y (3) npB nepexo4')^ ^ oti 
0^0 40 X paBUO «iBCjy, noRa3biBaioLueMy crojbro pa3x yflB«iT03KaeTCii 
4»yflRaifl F(x) B7> pa3CMaTpBBaeM0M'B npoMeacyTR'k, t. e. paoHO ^Bcjy 
4'&ficTBBTe4bBbix% Ropseif ypaBBeBiH (1) je»camBXX b% rpaflBi]iaxi> 

Xo B X, 
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36. 8tot'& caocotf -b MerB mtmnmmHsnf c» Mpnro fn^ ooptA^ 
jfiTfc "ucjo iic6xx 4ificTBHTe.ifciiux'fe ROpoefl ypaBMmJi (1). JUiiaTaro 
40JaKH0 TOdibKO B^b piuaxx (3) npHHflTfc Xo = — o6HXr:-«-eo; T0r4a 
paaHOCTB iie»c4y hhcjomi nepeirikei SHaKon b'b ann-b pji4ax'B h 
tfj^eri paBua ihcjij bc&i^ 4'&ficTBHTeAHbirb Kopneji pascMarpa- 
Baeif aro ypaBHeHifl. Eč.ih aro ^hmo Heiame noKaaaTedUi CTeneBH ♦jhk- 
uja F{x)9 TO He40CTaiouue KopoH yRa8biBaior& oa i^KjTCTBie bo- 
o(SpaacaeMbix'B Kopnefi, KOTopbix'B Bcer4a (Sy4erB hhcjo nemoe* 

37* OTbicKaB-b HUCAO 4'6ticTBBTe.uHUX'B RopHell ypaBHeBiA (1), jerso 
HatUTH ASB KaaK4aro wn bbjl^ 4Bi rpaeiiubi, b31 KOTopuxi 04Ha 
liefiBine Kopoa, 4pyrafl 6oAhme ero. 44a araro bx pfl4ax'B ^yHKiiitf (3) 
BCTaBjACMi BM'6cT0 o; HBcaa 0» 10, 100 H T. 4* 4o r&xx nop'B, 
QOKa aoJiyHBU'b bii aTOMx piuy Ti»ce asaKe, sane nojyHiuH 6bi 
i/Th BCxaBKH + 00« Hac4o TepaioiiuixcA nepeiiikHi MeaK4y Raac40io 
papoio mn 3TBX'b HBcejii yKaaKerB na hbcjo Baxo4aiiuixcfl Me3H4y 
BBMB 4'&iicTBBTe4fcBUX'b RopHcft ypaBBeBifl (1). Ecjui Hanp. uaM^eu-h; 
«iTO MeHC4y Ob 10 Haxo4ATCfl 4BaRopHa, to bx pii4x (3) BCTaaiBeM-b 
BiribcTO X HBCJOL i, 2, 3y ...••• 10, Tor4a yBB4BM'B iie>c4y RaRBMB 
B8i^ aTBK^ Hvieexh Daxo4flTCB BCROMue RopHB; ecjB Hanp« obb 4e-- 
2RaTi o6a Me3K4y 2 b 3, to 8*» pii4^ (3) BCTaBja^rb 2, 1; 2, 2; 2, 3; ••«. 
H iipo4043Raeiix 9T0 4ificTBie 40 T'&x'b nop-b f noRa 4411 Ra»c4aro 
RopHA 0T4i4bH0 uafl4eH% 4Ba HBC4a, Me»c4y ROTopbma oh'b Haxo- 
4flTCfl. no4o6Bb]MT> »ce ofipaaoM^ nocTynaeM'B B4JflOT4^eBia Rop- 

Hefi 0TpBIiaTe4I»Bb]XX 9 T04fcR0 T0r4a BM'&CTO nOJOBCBTe4bBblX'& HH- 

ceji^h yiiOTpe6jiieux oTpBuaTeJBBbia - 10, - 100, , - 1^ 2, 

38. He cHOTpB fla npocTOTy cnocotfa inTypiia, 404HCB0 co- 
3HaTi>CA , ^TO OBx , oTb noca'£40BaTe4bHbix'b 4i4eBiii cTaBOBBTca 

BeCBMa 8aTpy4BBTe4bBb]H'B BI IipBM'ifleBifl R-B ypaBBeBUlM'B, ROTO- 

pbix'B cTeneob 3BaqBTe4BB0 BbicoRa. IIuor4a 04HaRo»e, B'b iipasrK- 
BeaiB, cnoco^^B lIlTypiia mobcbo asa^BTeabflo yDpomaTB. 

B'b cauom A'kM.'bf aaMi^aeMB, ^to cocraBjeale ^jieBOB-B pfl4a (3) 
BM^iermi^iio onpe4'i^eBie3BaROB'B, ROTopbie no4y<iaioT'B aTB ^johu 
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OTi no^craHOBjenin bm^cto nepemiinHofi x pasjii^iHbniLi ^hcoji^b ; a 
noTOMy, npn cocTaBjeniii 9Tiix'b ^^enoe^ mbi Bcer4a MonceAfB ot- 

({paCblBaTb B'B HBX'B TaKH^^b MHO»CHTej[efi, KOTOpbie He I1M']blOTl> Bjifl- 

hIa Ha anaKi , npn KaKHX'L yro4HO 4'i^JicTBnTejiBHbix'b Biia^ieBiflsi 

4wifl ^f a TOJBKO Ha ^BCjeHHjK) Be.in«iHuy pascsiaTpHBaeMaro HJieHa. 

39. Sto mohcho 40Ka3aTb h npji&io. npe4nojo»cBM'b^ ^to ^ano a«i- 

redpaimecRoe ypaBHeHie 

%)=:0; 

BM'ibcTO npoii3B04Hoii 4»yHRuiu P{x) ((epeu^b 4»yi]Kaiio f{x) raRoro cbo8- 
CTBa, nTotfbi 4»yHRuifl F[x) 40 CBoero yHB^T03KeRiH oM^^ia pasjiHH- 

HblH Cb neiO 3M<lR'by a nOCai JHH^TOHCeHIA 04BUaRifi ; bo BTOpbIX'B 

ara 4»yHRiiiH ne 40J»cHa HM'6Tb o6maro 4'l^^iHTejfl Ch F{x)i h na- 
ROHei^^b CTeneHb ca 40J»cna 6biTb BH»ce CTeneHu 4»yuKuiH F{x). Ila- 
CTyuaeM'b vh <i»yHKiiifl]iiia F{x) ja f{x\ TaR^b, RaR'b B'b cnocoSi inTypMa 
nocTynaiOT'b^c'b <i»yHRaiflMH F{x) h F*[x') ; b cocTaBJjieM'b pa4i>i ^jepoB'b: 

F{x)f f{x), (p^(x), ^ q)i{x) (4), 

HeTpy4H0 y€i»4iiTbeff hto »tot^b pii4'b amieT-b rb 9Ke cauufl 
CBO^TBa, RaR-b H pB4i> (3); Bch aiH cBoficTBa, 04H0 3a 4pyrHM'b9 
40Ra3biBaioTCfl TO<iHo TaRHM'b »ce p6pa3039Xy RaRx H B*^ CJiy^a'h pfl4a (3), 
A cM'i40BaTejibHOy pH4'b (4) MOHceTi> 6biTb Bcer4a ynoTpe6jeH'b bm'6'- 
CTO (3), Ror4a B4eT-b 4'l^^o ofi-b oTbicKaHia HHCja b rpanau^ 4'i^fi- 

CTBHTejLHblKl) ROpHeiki ypaBHeHifl F[x) = O ; ho aTOT^b pfl4'b M03KeT'B 

dbiTb, B-b H^l^Roropbiit-b cjiyHaflxi>, 3uaHBTejbH0 npome pA4a(3)y «ito 

3aBflCBT'b OTb Bbl6opa <I»yHRDliB f[x). 

06'blICHHM'b 9T0 npBMBpOHli. EIyCTb 

F{x) = o:* - 5a? - 7 ; 
B'b dTOM'b cjiyHafl nepBaA npofl3Bq4HaA 6y4erb 

Ho ata oyHRiii^ MOH(eT'b (SbiTb paaJOHceHa aa 4Ba if HOHCHTejfl 5 {x^ * i) 
a;^-li H9% ii6Top&ix'B nepBbilt BeBii%eT'b B^iAHiA aa aaaRi JFl[a;), 

4 
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noTouy ^To A-ia BC'lbxT. 4*iicTBHTejbHiiixx 3Ha<ieBili x ocTaeTca no- 
jOHCHTe^bHbm'B> H caiAOBaieabHO MOSKeT^b ($WTb OT6poineH-B ; Ta- 
KBM-b oepaaoMT^t BI HacTOflmcM-b cjyia4t 3a <i»yHRniio lflx), ^ja co- 
ciaBaeHifl |)fl4a (4) MoaceT-b Cbiib npHHaia ojHKaia a:^ - 1, KOTopa/i 
B y40RieTBopBT-b BctM-b TpedoBaHiflM^b Boapoca; a TaKO« Butfop^ 

3Ba«lHTeJbH0 ynpOCTBT'b BNIBCJeHie. 

iZpujM. l-a. HafiATB 1BCJO H rpaiiBUbi jiifiCTBBTejbHbizi Kopnea 

ypaBBeBifl 

a:» - 2a; + 5 = 0. 

Orne, 9to ypaiBeiiie BMierib oabbx AiiiCTBBTejbBbift Kopeab mcskaj 

rpaBHoaiiB 2 H 3. 

J7|m.iii. S-«. HafiATH niACio b rpaHBuu AtftCTBHteJbBbirb Kopoeu 

ypaBBeHifl 

a:^ - 7a? + 7 =: 0. 

Ow«. Bc* TpBKopHfl araro jpaBHeHiaAtftCTBBTCJbHbie; ABa bsi bhii 
noJO»BTejbBbie b aaKjioHaioTca Me«Ay rpaauaaMB 1b1,5; 1,5 u 1, 7; 
Tperift KopeBb oTpHuaTCJbHbižL — • Me«Ay rpaBMuaMB -3 h -3,1. 

IlfUM. 5-U. 4oRa3aTb, ^to ajjuncBCbi, apcAcraBjacMbie ypaBBeHiaAin 
14a;^-4a:y+ lly^ = 6 a 2j;^+y^ = 2 
BO flepecivaioTca MeaKAy co6oio. 

A. OmčihAerne črbUcmeumeMHbUcn KopiieU. 

40. B-b 1803 r. Bi04afl'b npe^cTaoB^i-b napBaccROMy HaniouajbHOMj 
BBCTBTyTy MeMyap'b, B'b KOTopoM^b, ocHOBbiBaacb na BHaMeBHTofl Teope- 
vA ^eRapTa oTHocBTejtbHO ^acja noj03KBTejbflb]X'b h OTpflaaTejbHbix'b 
KopneS B^b ajre6pafl<iecRflxi> ypaBHeflmx'b, npe4^0HCH4'b cnoco6'b 4^fl 
0T4'&JieHiH 4MGTBHTejbHbix'b RopHefi ajre5paBHecRBX'b ypaBBeBitf b^ 
iowh cAynsL% Ror4a BOo6paacaeMbix'b Ropueif obb hc B«iiorb. 
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4eRapT0Ba Teopeua, ujm npaBHJio 3HaK0BX^ RaRx ubi bha^je^ 
«0CT0HT% Bx cjri^^jromeH^B : 

fio daiiHjOM'6 OAte&pauHecKOMb ffpaeiieniu 

m=o (1) 

HWiJLO nojiooKumejibnbix9 dibUcm9umejibUhixti KoptuU ne Mootcemb 6wm 
ffoMiue Hucjia nepejnihut anaKoet^ Komopuji npedcmaoJMfotm HOi(fi^w^ 
nienmbi f/paeHeHiH, anucdo ompuVfamejihKbuct KopneU HtMomufim 6wm 
ffoAbiue HucAa nocmonucmen anamot. HaDpiiMip'B B^b ypaBHefliu 

Koe^oaaieHTbi npe4CTaBwifliOT'b rpn nepeM-i^uLi 3HaK0B'L h 4Ba no- 
CTO/iHCTBa ; ca'&40BaTej[Buo jpaBoeuIe aio ue MOHceTi» iiM'&Tb 6oAhm% 
rpes^b nojiu»cnTe.ibHbix'B h 6ojbme 4Byx'b oTpi]uaTe«ibUbix'B Kopuetf. 
EcwiH Hce Bcb KopHH ajire6pau«iecRaro ypaBHeHiA ({y4yrb 4'&JicTBB- 
TejbHbie, Tor4a hhcjio ero nojOHcuTewibHbix'b Ropnetf poano «iH&iy 
nepeaflbHi 3HaR0B'b> a ^hcjo 0TpimaTe^bHbix'B Ropnefl poano qHCjy 

nOCTOflHCTB-b 3HaR0B%. 9tO npaBB.10 3HaR0B'b (5blJI0 40Ra3aH0 BII0- 

cj'i4CTBiB HuorHMH reoHeTpaMH. Mu yHce BU4'i^^B ero RaR'b c.t:ib4- 

CTBie TeOpia B86bITROBl>. 

41. IIpe4aojo}KflMii» hto ypaBHeHie (1) mn/k^i-h Bcb RopoB xbAr- 
CTBBTe^ibHbie, B HOCTaBBMii B'b Hero 2 + a BM']bcTo x^ HadbiBaa a HBCJJO 
no^OHCBTejibuoe ; Tor4a B'b ypaBHeHiB F (z + a) = O HtatJkO iiepeiiiH'B 

3UaK0B'L npB KOe^^&BuieUTaK^b z ItOHCeTl* CfblTb BJfl 04flBaR0B0 CB 

4aHHbiM'b| B^B iieHbiiie lacja nepeMibH'b draro nocj['b4Haro. Bi aep- 
BOMi c.iy^a'£ oieBB4H09 qTO B'bypaBHeiiiB (1) H'iT'b uB04floro nojio- 
3RHTejbuaro Kopua aieHbinaro a ; bo uTopoMi* -— pa3B0CTb iie»c4y qflc- 
AOWh nepeMiH'b 8HaK0B'b B*b ypaBBeHiax'b F\^x) := O b F{z + a) =: O (Sy- 
4eT'b yRa3biBaTb na CTO^bRo »ce nojio9KBTejbflbix'b Ropaett ypaB- 
ueHifl (1) MeHbmflii a. Bx caMOU'b a^Jl^ npe4no^oacBii'b9 ^to ypaB- 
Benie (1) vLwkex'h r nepeAitfl^b 3HaR0Bi b cji40BaTe.ibflo r bojlo- 

xcBTej[bBbixx RopHeiif KOTopbie Ba30BeMi> a^ p, y, Z; b^b hbc^o 

Kopaefl ypaBaeHi)i F{z •*- a} = O (Sy4yT'B BX04BTb ei'B4yiomie a-^, jSr-a, 

4* 
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y.n, Z-^l HO ««•*" ^»^^o nojo»cHTejBHbixx Kopuefi ypaBBeiiiii 

F (« + a) = O, T. e. HBCJio nepeaiia-B anaKOB-b npn Roe^OHOieHTa^-b ^, 

TOHCe HTO H BX 4aHH0M'B JpaBIiefliBt TO Bcfe BejB4BHbl tt-a, ^-a,... AOJLJK" 

Hbi 6wTL no«io»cBTejBHbia; ato ana^BTi, wo jpaBucBie (1) ne BM^eTi» 
HB04flOro nojOHCBTejfcHaro Kopea Meflbmaroa. Ecjtb »te hbcjo no- 
joHCBTeAHbii^b RopHefi jpaBBeHia jFT(2 + a) = 0, a c.i*AOBaTeJbHo h 
^HCJEO nepemifi^ SBaROB-b npB Koe«^BiiieBTaxx z, Meflbine ^BC^a no- 
jiojKHTeJbHbi^-b KopBeJI ypaBneiiiH (1), iianpBBifepT. TpeMfl, to aro 

BHa^iBT-b, 1T0 BSi iBCJa- BCJiB^B-b a - a, /3-0» y-flt ?-o» Tpii 

OTpflaaTejbBbifl, b c^*40BaTejLH0 bt. jpasneBiB (1) ecTb TpB nojLO- 
»CBTe^bBbi^^b KopHH MeHbinBXT> a. IIoaTOMj , ecjB B-h ypaBfleHie (1) 

nOCTaBBUb, BMtcTO X, 48* BCJBSnBbl Z ■*- a B ^+0+1, TO paaHOCTb 

Me»c4y HBCiOM^ nepcMin^b 3QaK0BX npa z bt* ypaBHeHiax'b 

Fla) *zF(a) -H««F»+ + jr^F^"»V) = <»» } 

JP(a+ 1) + zf*(a+ 1) + x^F>+ 1) + + z^^F^^^^ia + 1 ) = 0. S 

tf <? ' 

yica}tceT'b aa ^acjro nojoHCBTejbiibix7* Kopneti vpaBueaia (1), Haxo- 
4»mtfxCH Bie3K4y rpaHHuaMB a b a+ t. 

42. no4o6Hbiiii'b Hce otfpaaou^b, pascMaTpBBaa ^hcjo hoctoabctb-b 

snaKOB-b B'b ypaBHeHiflX'b F(a + z) = 0, F{z + a-*- i)- O, , mo- 

^KCMi onpe4'bjBTb «iBCJO 0TpBuaTejbHbix'b RopBeti 4aBBaro ypaBHe- 
niH Me3K4y BsaicTBbiMB rpaHBuaMB, a noTOii^b no4pa34']bjflii, npo- 
HeHcyTKB MeHC4y rpaHBuaMB, uoacHo 0T4'i^JiBTb Bcib KopaR 4aBuaro 
ypaBHeHia» RaRX nowio3KBTe.ibBbiey TaKi* b OTpfluaTejibHT>ie. 

dTOT^b cnoco6'b B 4aH'b ($bij% Bi04aH0ii'by cb 6o.ibmBiiiR ' no4* 
pofiAocTAMB, B-b ero Nouvelle m^thode pour la r^solution des^qua- 

tioDs naineriques [*). 

43.Heo6xo4HM0 3aM'£TBT[>, qTo cnoco(S^ Bi04aHa npBB04BTC8» RaR-b 
dTO oqeBB4HO B3'b npe4bi4ymaro, ri T0iiiy htoCu B'bpff4'b oyHRi]^iJi 

F(x), F\x), F\x), F''(x), F^^V) (2) 



(*) Rčsol. des £quations numer. par Lagrange« p. 165. 
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BeiBBjiri% ^iicjra a, 6, c ..; aarfcMii, HanHcaB^b b% cTpoRy piiAM 

snaROiTB npu pe3yjbTaTax'b dTiixx noACTanoBOKi , cyAiiTi» o mutjA 
4'bflCTBHTe Jbnb]X'i» Kopsefl jpaBHeuia F[x) == O » jencduiHi-B hbimj rpa«- 
HBiiaMH a H &| no HH(My H3<ie3HyBmBX'b oepeaiiHi B^b dTHX'fc pa- 
4ax>» npH nepexo4'6 otx <iBCjia a» R'b ^ucjiy 6. 

44. IIpHB04ia »TOT-b caoco($'b 6i04aua, .larpaHiK-b roBopaT^t «o 
ecJH 4aHUoe ypaBU«iiie bm^ti BootfpaHcaeiibiB Ropoe, to vh ypaB- 
»euiflK-b (m)^ II4B BCB paBBO B'b p84y (3), norepa nepeiiiii^ ana- 
KOB^b MoaceT^b upousotfTH 06 yRa9biBafl Ha eo4epaKaBie B'b 4aBaom 
iipoMeHcyTR'i} 4i»ii€TBHTe4bHbix'b Ropuetf ypaB0eHie (1)» ho «ito ec4B 
HBC40 TepaioiaHXGa DepeiiiH'b ne neTHoe, Tor4a MoaKHO yTBep4B* 
T^JbHO cRaaaTbf ^to 4auHoe ypaBBeuie» n-b pasGuarpHBaeiiOM^b opo- 
iieaKyTHi» o4hbt> 4'bficTBHTe.ibHUJi Ropeub uenpeiiiuuo ■ii'fceT'b> bo 
MO»(eTX HHiTb H tfojbuie , b6o noTepa He^eTuaro HHC4a nepeMio-b- 
3i03KeT'b npoB30BTii T04iiRo TorA^t Kor4a B'b ypaBiieHiiix'b (m) vAt' 
iiaeT'b 8HaR7> q4eii'b HedaBiic/iinaifi OT-bJsf]. 

HTo6bi HaJi4Tfl 40^ rpaiiBiib]y MemAj ROTopbiMB aaRjfOHaercii 
Ra»c4biH 4'ikticTBUTejbHbiil Ropeab RaKoro yro4HO a4re(SpaH>iecRaro 
ypaBHeHiBy 0004*6 damisHaHia c4'i4aiiBaro .larpaHSKeM^, 0CTaBa40Cb paa- 
4BHBTb (My^an yHnqTO»ceHia nepeM'6ii'b B^b pji4y (2)» yRa3b]Baiouue' 
na co4ep)KaHie 4ii<cTBBTejbtfbix'b RopiicU ypaBueRia, OTh 1^x1»^ Hor4a 
aro ynH<iTOMceBia oe yRa3b]BaeT'b na 4'bficTBHTejibHbte RopuH. JMa 
pfcnieHia araro Bonpoca 4»ypbe , B^b cboom^ coHHueBiB AnatyBe de$ 
iqaations dilermintes, pa3CMaTpBBaeT'b — RaKH&rb otfpadoifb yHiiYro- 
H^aiOTCfl nepeif&ubi 3HaK0Bi» bi* pfl4y (2), Ror4a x nepexo4B'rb pa* 
40111'b 4i»i<CTBBTe jbHbix'b 3iia<ieHiii OT-b - oe 40 + 00 . 

45. Do 4aHH0My a4re6paHHecR0My ypaBHeHiio tii-oi( CTenena 

F(x) = (1) 



{*) ResoL des čquations numer. par Lagraoge, p. 166« 
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coeraiuuiem pflA';b iipoii3«a4Hbi&'B i»yBRaifl 01% F{x)^ aamisui c% nep- 

F(^), F^(x), F», F^(*), Ff'»-^1(«). l^'"-'^«), Ft"*^^) («). 

IIpe4nojaraiiy hto 6"^ AaHHom^ jpaBoeHia Bbicmaa creneiiL o; no jo- 
smmejihua b Biii'&eT'B Roe<»4»HuieBTOB'B e4BHflay» aaMb^aeui* ^to F^^\sc), 
Ratc-B iipoB3B04HaH m-ro nopfl4Ra otx ii'ljoil ajtretfpaB^ecRoH ^jnKma 
m*o8 cTeneHH, ecTb BejB^BHa nocTOARHaa b iiparoM^ aoJOBCBTejs- 

Baa (m. m ~ 1» m - 2 2. 1) ; ^TOitce KacaeTca 40 npoHBS^i «]rBRaiii 

pfl4a (2), to B-B BBX% Bbiciuafl CTeneab a, Ha^aaaji ci> F^'^''^\x\^ 
ŠjA^T^h no nepeMiniio Henemnan b Hemuan; npaTOBTb, no CBoifeTBy 
n'6j[bix'B paixioHaJibUbix'b 4»yHKqiii, npn BcraBRit, bb^icto nepeM'bBHotf x^ 
BecbMa 6ojibmoS BejBHBUbi, anaR^ BceH ♦yHRniB <$y4eT'b saBacbn 
ot'b anaRa ct> Bbicmeio creneiibio nepeiriflBaro. A cjr&40BaTejbna9 
ecjifl B^ pa4'b 4>yHRUtil (2), BM'feeTO a:^ nocraBBM-b nocj'b40BaT6jibHo 
48*6 BeJMHaBhi - 00 n -^ coy to pfl4'b 8RaR0B% npfl pe3yjbTaTax'b 
BCTaBRB nepBofi BejHHBiibi Becb 6ywrb cocTOflTb b8'b nepoM^fan^b^ ro« 
Toj^biii HBc.ioM'b 6y4eT'b m, Tor4a KaRX pfl4'b 3HaR0Bx, OTsi^a- 
ion<BX% pe3yjbTaTa]ii'b BcraBRB BejB^BHbi + 00 , ne 6y4eT'b 3aRjE0<iaTb 
HB 04Bofi nepeM^Hb!. H TaRi* Ror4a nepeM'&HHaa x bi pfl4y (2) 
B8M'bHaeTca OT'b - 00 40 + 00 » pfl4'b stotii TepneT-b m nepeH'itH'b sna- 
KOBi, T. e. BMeHHO GTO^bRo, CROJbRo ypaBHeuie (1) flMieT'b 4M- 
crBBTeAHb]X'b B Boofipa^Kaeiibiii Ropiiežl. dra noTepa np0BCX04BT'b 
B6 B4pyr'B, HO oocieneHHO^ no iiiiipi; Toro RaRi> x nepex04HT'b pa- 
AOBTb noCwi'&40BaTe«ibHbixii 3Ha^eHiii OT-b - 00 40+00. 
. n BI caBOMB A^Ji^f npo<Mf>4BM'b dTOTi pa4'b 3HaqeHifi« Ho aaM^- 
HMurb, HTO Becb aTOT-b pfl4T> HaMi» pascAiaTpHBaTb iieny»£H0y 4ocTaT0«iHo 
o6paTHTb BHHMaHie TO jbRO Ha T'b dHaneBia x^ 4Jifl ROTopbix'b h'6roto- 
pbia BS^b 4»yHKui8 p>i4a (2) yHB<iTO}KaioTca, u6o B-b aTOM^b TOJbKo 
CJiy«ia'6 paacMaTpBBaeMbiH <&yHKaii], RaK-b nenpepbiBHbia, MoryT'b h3- 
M'£HaTb CBofl anaR^b, h cji'ib40BaTejibH0 tojibro B^b aTOiii^ CJiJ^aA uo^ 
meTh npoH3ofiTH RaRoe HH6y4b mu^neme bx pH4y aHaROBi* ot«- 
B'&«iaionxflX'b «yHRi]iiflM'b (2). 
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M. BraR^, npe4noJ09KiiMx cHanajia, "itooti BcraBKH B»Acrox 
BejH«iDHbi a jHHHTOHcaercfl 04Ha tojbro Hana^bHaii <i»yHRiiifl F\x)f 
Tor4a RaR^b ecit nponie H^eobi pii4a (2J coxpaiifliOT'b ROHe«iHoe 3Ha- 
Heuie. IIocTaBnAi-b bti <i»y«Ruiio F{x) 4B'& BejiHHniibi a - A h a -4- A 

BU'9kcT0 Xf Bbl6iipaii h TaR^b liajblM^b, HTOtfbl B'b npOUeHCJTRii OT^b a-h 

40 a -4- A ne' jHflHToaKajiacb hh 04Ha H3i> 4»yHKaiJi pfl4a (2) Kfouh 
nepBofi (*)• Mbi auaeM^b, mto do ceoeto ffHUHfno^fcemji uaHOJihnaji ^h^ 
KiiflH uMJhem'0 ananti npomuemiU c& ceoero nepeoio npouaeodnoiOf nocjub 
rfHUHmomenia — odti/eaiciic. 

0Tci04a aaRjioHaeMi, <ito KOicoebi 6hi ku dfruti anoKU ^HKupU 

F(a±h)f F'(adzk)f , npu n€pexodib x npeat SKaneHte a, en 

eecbjua m(uom^ npojueJicf/mKib om^ a- h do a + h, 65 pHdy snaKoen am^ 
eihHaK)uifUxn 0ynKUiiiiMt (2) iMp/iemcR ecetda odua nepejurbna. 

47. npe4nOdK09KflM'b jisijiief mo otb BcraBRB, BMitcTO Xf BejH^HBbi a 
^ B^b pii4'b (2) yRBMTO}KaeTcii 04Ha TOjbRo cpe4HflH «»yHRaia F^^\x)9 Tor4a 
RaR'b Bch npoHifl coxpaHBiOT'b RoaeHBoe SHaneHie. Tor4af B'b C4'ii4CTBie 
ToroHce cBoHcTBa — hto 40CBoero jBa^TOHceBia fi»yHRaia F^^^{x) HM'iie'rb 
anaK^b paajHHUbi^ ^7» cBoeio nepsoio npoB3B04Hofi i^'*'^'^(a;), anocjii 
juBHTOHceaia 04HHaKiM h Bbi6paB'b h TaKX Ma^biM'b, HTo6bi Vb npo- 

AieHCJTR'^ 0Tb a -h AOa + h IJH 04HH'b U3'b 4JieH0Bl> pfl4a (2}» RpOM'6 

P'*^{x), ue iiaM^Haji-b cBoero auaKa^^Mbi 04eBU4H0 6y4eii'b HM^Tb HBr 
Tbipe cjiyHaa : 



(*) JerRO y6^AVThCB^ 4to ecju HenpepbiBHaa «yHKuafl <p{x) hq yHU4T0— 
»aeTCfl A4B KRKoro HH6y4b SHaneBia x=: a, to Bcer^a moskho Bbidpatb 
BejH4BBy h TaKi najoio hto «yHBuiii ^ (a - /i) u ^p (a -4- Aj tfy4yrb 
uM-ib^b TOT-b Hce 3HaKb KaHi u q){a). JHia STaro aojikho TOibKO aa- 
iilTBtb, HTO Bb pasiOHceuiu 



(p{a zb A) = (p{a) ± h y'(a) + h^ tf (a) ± 



auaKb BTopoH HacTH aaBBCHib 0Tb aaaKa nepsaro Haenai ecjia toako h 

AOCTaTOSBO Maio. 
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^laKm^Hi-b BeiBHMHaiii a - A, a^ a -t- A^ 6jajt% : 



(dp = a — h) -*- — ^. 

{x = a) -»• O -*• 

(a? = a) + A) •••••••••• + + -¥■ 



*mt 



0<ieBii4Ho, pii4i> BiiaROBi orvbHaioinnJh BCjanmA a ^ h vLv:'ber% ab^ 
nepeM^ubi jhhuiih^-b npoTH8'B pii4a OTB'6Haiomaro Bejn^imn^ a + h; 
a cshAOBareAbHO npa nepesoA^i^ ^ Hpe3'b doaHeaie a^ B'bBecbHa na— 
AOwh npoMencjTK'^ ot-b a- A 40 a + A, pA4'^ SHaKOBi TepfleT'B d«/& 
nepeM^kBbi otii yHH*iTOH&eHifl «»yuRaiu l^'')(a;). 

a-ft CUy«iafi. l<'('»-'^(a) > o, jF<'*+'5(a) < 0. P04U aaaKOBi^ otb*- 
^aionuiri TisM-b )Ke aeiHRUBaiii^ a -* A, a, a + A^ CjAjvb : 

F«-*^(a:), F^«^», F^«+0(a;) 

(j5 = a - A) -^ + - 

(x = a) -*- ' O - 

(a;=:a + A) ••.. -*■ - - 

A cjii)40BaTejfcDo qucjio nepeM^biii anaROB-b bi pfl4ax'b OTB'b<iaiou]iHX'b 
BtJumBuaui* a- h b a + A 6y4e'rb 04iiHaR0BO. 

5-« rjiyuai». /?*'»- 'J(o)< O, JF^'*-^'^(ir) > 0. Pa4bi SHaicoBi (Jj4yTX. 

F(''-'){x), F^^^^a), F^''^'\x) 

(« = a+A) • - , - + ••••• 

(x=:a) - o + •• 

(ic = aj»«» • — + + 

0TRy4a 0HeBH4H0y mo bi dTOMii cayqa'6y TaRHce RaRx h bx npe4bi- 
4ymeH'b> macjto nepeuia^b auaKOB-b B-b pa4y (2) ue yBe4UHBBaeTCA 
B He yMeBbniaeTCA. 
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I 

F^»+'J(a?), F»X^), 17f'»*')(x) 



(a? = a - A) 
(jp = a) ••*•• 

(a? = o + A) 



0TRy4a jicHo, HTO B-h uQCjA4newh ^baj abjmr nepev&HaiiB Menjkrne 
BeaKMU &*& nepBOBTB. 

H TaK'B, ecAU en pndy {S) yHUHmoošcaemcn odna ust cpedmun ^hkujIU^ 
dan KMOto Huffydb snaHtniH nepeMrbHuoU x^af mo pndz ananoet am^ 
BrbHaHyuiiUXfi amujKO ^yHKU,iJiMn mipnemt detbnepeMJbHbip Kotda ^t/HKu/iu 
cocibdMH C6 ynuu.mojieat(mieK)CJi UMibfomu oduname snatcUf u nomepu 
nepeMim^ aKanomi^ m ^demb, rcotča cocibčnin co yHUHmo9ieaH>ui/Bwcn 
^HKUfleK) UMrbfomfi paaAUHHbie snaKu. 

48. HaKOHea-B paacHOTpHMi TOT-b cjiy«iait, Ror4a RaRoe HH6y4B sna- 
neme nepeM^BHoM x = a ^uvmomaieTb Bt pfl4y (2) a-bcROJibRo 4»yBRiuit 
cpfl4y* IIpe4nojo3KBM'By HTO HHCJO yfln<iTOHcaiomBxca 4»yBRiufi 4J[fl 
aj=a 6y4eT'B t; nepean yHHHT03Kaiomaacfl 4»yHRi](ia nycTb 6y4eT'b K'*^(a), 
nocji'1b4iifla F'*"^'~'(a), Hto RacaeTca 40 4»yBRaifl F^''^{a) b F^'^^{a), 
TO ofii BM'lbioT'B KOfleHHoe sua^eHie ci> RaKBMa yro4BO SBaRaMB. H 
3A^Chf HTo6bi cy4iiTL o6i> fle^edaHiB nepeM^Bi BM0epeM'b h TaR'b Ma- 
jbiBfb, HTO B^ npoMe9KyTK'£ oT'b a - A 40 a + h bcI <i»yBKaifl pa4a (2), 
RpoMi yBaHToaKaiomBxcA| coxpaBatoT'B cbob ssaRB. Tor4a OHeBB4Ho: 






— sa 



F'(a -h) = :+: A'F»**(a) ± 



J7»+»->(a + A) = A F»«(a) ■ 
F"*'-''{a + A) = A'F'»*'(a) 

e 



•t 



F»{a + A) = A'17«*' (a) + 



Ho, npH A BecbMa MajoirB, 3HaR'b irropoii «iacni wh 9mrh jpas- 
neuiiix'B 3aBHCHT'B ot-b 3HaKa nepsaro Hjena; a cAAOBSiTeja,no od 
4»jHKiiiii^ jHHHTO^caiomiiiCA 4«iii o; = a, 6^Ajrh uiArh »aicb 04WiaKiif 
cfc 3HaK0M'& F^*\a) Kor4a x=^a + h^ u otA 6jAjTh mii^Tb 3HaKH 
no nepeMinuo pa34H<iBbie h 04iiHaKie cbdHasojrb 4»yHKiiiH P^^\a), 
Kor4a x = a-h. Ha ocHOBaoiH araro jerso namcaTb pfl4u aoaKOBib 
«y HKuifi (2) 4Jiii Tpesi 3HaHeBifl nepeirlnHofi bmhhhhu « = a - A, oi; = a, 
x = a-^ h. jUjiB dTaro , HaancaBi> pfl4'B 3HaR0B% oTBisHaionum 3Ha- 
neuiJto x = a, aah cocraB^ieHiii pii4a OTB'I>«iaiomaro SHaneBiio o; = a •«• A, 

40J»CH0 004*^ Ka»C4blM'b HJJieiTb HailHCaTb 3HaR'B 04ilHaKi8 Cb dHa- 

KOMi <i»yHRiuH F^'^'(a), a 4411 cocTaB4eBiii pA4a OTs-Biaiomaro sna- 
^eaiio a; = a-Ay 4043KH0 na4'b RaHC4biM'& Hjjejfb necaTb no nepe- 
m'6bho 3BaRH + B -f Ha«iHBaii oTi^ npaBofi PJRb* raR^b HTotfbi fla4x 

IiepBblATb flyjeM'b cb npaBOfi CTOpOflbl <$bl4'b SHaRl pa34HHflb]fi Cb 
3flaR0Ml» 4»yHRUiH f*"^'{a). 

HaiipHiiip'b, ec4H JF'*^'(a)>0, F''-'(a)>0 h », «ibuo B3«ie-- 
3aiomHX'b 4»yflRiufi, ^eTHoe, to pa4bi ssaROB^, OTB'&MaioiiuiX'b Bejii- 
^0BaM'b a -A, a, a-#-Ay ($y4yTl> 

(a:=a) + 00 .... O O 

(jfra+A) M.. + + 



■" •••• •♦- — "^ •••• 



•••• 



• ••• -¥-•¥- T- •#•• 
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OTKj^a BcmOf <iTO hocjo yRB^TOHtaioiiiaxcfl nepeM-iH-b, npHiie-* 
'XOA^x «ipe3'B aiiaienie a, poBHO i, *iHCJiy H3He3aioiiifixi> ^jHRuifi. 

He Tpy4Bo jtf^b^HTbCfl, hto KasoBu tiu anObUH sHaKo 4>yB- 
lifi F^~'(a) H ^^"^'(0), coei4Hflxnb cb yHiiHTOMKaiomBMnca , ecjip^ 
)j[i>KO « "iBCJio «ieTUoe» Bcer^a hhcjIo asneaaiomHi-B nepesitn 61 
)T'B paBHO ?iicjy yHHHToaeaiomBxca oyBRuiit* 

JDpeAoojiOHCBVb Tenepfc, hto t hbcjo Be^oTBoe; 34'lfccb uu 0y- 
iUTf BMiTB 4Ba C4yHafl *— bjih 4»yBKiuB coc^4Hia cb yflflHT03Kaio- 

.BUBCH 44A Xr=a 6yAJTb BM^TB O^BSaKie SBaRB* B^If paS^BHflbie. 

-^ IIycTB , uaBpBMip'By -F*"*(o)>0, jF'*'*'*(a) > o ; Tor^a pjUBi 
- fiaKOB'B , oTB'feHaiomBxi» Be.iB<iBnaMi> x = a^h, x-a9 x - a -*- h, 

y4yT'B 

_ ac=o— A) + — + 

: x^a) + .... O O 



.t*. -I- — -I- ••.. 



• ••• 



• • I • ^^ ^^ ^^ «••• 



'J4ibcB SBaK-B F''{a-A) 6y4eT'B paajiBHBbitt cb SflaROirB F*"'(a-A), 

ror4a HaKi* suaKB F^(a-^h) b F^~'(a + A) o4BBaR0Bbi^ a c j'b40Ba-* 

rejBHO B'BdTOMi> C4yqa'bHBCjo B3qe3aiOWBX'B n6peiciiB'B tfy4eTi»f+l. 

'K-B TOAiy Hce pe3yjibTaTy 0pB4eM% ec^B npe4UOjioaKBii'B , hto olHk 

BeJB4BHbl F'*" '(a) B F'''^'(a)' OTpBUaTe^BBbl« 

HaKOHea'B npe4nojo»CBM'B, 4to auaKB <iiyflKiiiti, coc'&4BBX'b cb 
yuB<iT02KaiomBMaca 4>iad; = a» 6y4yT'B pa3JB«iBbi; Hanp. F^^'(a)/<0, 
l^'^''(a) ^ 0. Heaafibisaa, ^to i hjacjlo Be^eiBoe^ mu ao.iy4BM'B 

F«-'(4 F«(aT), F«-^'(^), .... F«-^*-^(4 F«-^'-'(a;), F«-^'(^), .... 

{^K-a-h) + + - 

(j?=a) + 00 .... O O 

{x=a-k-h) + - - 



•••• — + — .,,^ 



••«• 



•••• — "" .••• 



0TKy4a ACflOt *>T0 lacio BS^eaaiomBi-B nepeiiiB-B b'b moan cjkjHdck 
6y4ex'B i-lf noToiiy ^TO nocTOflflCTBO 3BaK0Bi, OTBiwiOii|flX'B «yB>- 



— 60 — 

mvminb F'*^^(a;), F^(ar) b^ nepBcnrB pii4y aaiiiiuuoeL nepeirlbuoEo 
B-b noG^^AHeirB. 

JETmaie^, eiutt o; = a ^MiitcmoMroame t eoctbdHuxt ^y/KKtfiii «8 |>iidy (2), m, 
npu nepei€odib x Hftst bvho shaneHte^ os p^tf Manošfi mepjiemcA i nepejtrni 
ecAu i HUMo Hemnoe^ ecju oice i hucjm h€ nemnoef mo hucm mepHWunuxen nt- 
peMihm 6ydtm'6 i-*- i uj,u » -* 1 (cuoTpii noTOMj djA^Tb jb 4»jHKaiH co- 
ci4Hifl cb yHH«iTO»caiomatf Bdi uuiTb o^BHaRie hjiii pasJB^iHbie SHaRH). 
EcJB wh HHCji yBBqroacaiomBxcfl i 4»yBRiJiilf q>Ji4y ($y4erfc b 
Hana^baaA F{x\ to hbc^o TepAnomascii nepeM^Hi bo Bcrlbs^B c^y- 
<iaflX'b 6y4erB t, rb neM^b jerso y<$'64HTbcay cocTaBBBi* pfl4bi aiia- 
ROB'b OTB'6qaiomBX'b BejB^iflHaM^b a - A, a-*- h. Cj[yHafl dTOT'by oie- 
Bfl4H0, MOHceT'b BCTpiTBTbCfl Tor4a , Kor4a «yHKuiii F[x) inAevh \ 

ROpHett paBHbIX'b a, 

49. IIpHnoMHHafl, npe4bi4ymee aaK.iiOHaeM-b, hto pii4'b anaROB^ ot- 
B'&HaiomHX'b <fryHKuiflB'b (2), no Mfcpi yBejBqeHiA x oti* - oo 40 + 0:, 
nocToaHHO hbjo no na jy Tepaer-b nepeniHu, HBRor4a ae npiofipi- 
Taa HOBbis^ H iie BoaBpumaa T'bx'b9 ROTopbia 6bJJB norepaRbi; aia 
noTepa nepeM4H'b npiixo4HTx 4B0flRBMX otfpasoM^, •— bjb otb jurh- 
TOHceHia Ha«iaiXbnolf «yHRiuB F{x)f Ror4a x nepexo4BTX npeai 4'bfi- 
CTSflTejbBbiH ea RopeDb, npBneM'b TepaeTca RaaK4bi3 pa3'b no 04- 
Bott nepeM^bir&f — b4h noTepa npoBCX04BT'b OT^b yBBHT0}KeBiH cpe4- 
nBX'b <»yBRi](iit a bi TaK0ii'b cjyHa'i TepaeTca Bcer4a ^ernoe hh- 
040 nepeaia^. 

60. npe4no4oacBii'b Tenepb^ hto b^ pfl4'b 4>yBKaiJi (2) nocTaB^eoBi 
4Ba HBCJia a B 6^a; fleoSpamaa BiiBMaaia aa Haoieaaoe BHa^eaie, 
onpe4'ib4BM'b TOJbRO anaKB peay.ibTaTOB'b. nycTb hbgjo nepeMiBi> 
Bil pa4y aaaKOBb OTB'6qaiomBX'b BCTaBR'& seja^Babi a <$y4eT'b k 
<iBC40 nepeM^fca-b B-b pa4y aaaROB^, OTB'tHaioaiBX'b BejiaHflH']^ 6, it 
nycTb ft-ft' = r; 34'i&Cb mohcoti 6biTb Tpa C4y<iafl: 

4^U C^yKaUp r = 0. Tof4a He9K4y rpaaaaaHB a a 6 ae uoaceT^B 6biil 
aa 04Boro Rqma ypaBBea]A F(x) = O, atio ecja 6bi TaRoil Ropesb 6but 
TO npB nepexQ4& nepeM^aaofi x oTh a ri b, bti pii4y aaaROB% aa^ea^ 
6u no Rpafiaeif vbpi 04Ha nepea^aa, a aaR^b aaHeaayBU]ia nepC 
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idbHbi fle ]foryT'B BOspaTBT&ca cHona, to ■ cj'i40Bajo tiM uejoo^ 
HHTb. mo pfl4'B 3HaK0B'b OTfiiiHaioiiiiii HBCjy & Biiierb moh^ mpe- 

M'6h'& HeaK6JH pil4'B 0TB'6<iai01IUfl HHCJy a. 

jg-il CdyHaU^ r-i. Tor4a iieHe4y rpacBnaiui a b 6 MHiBr% 0488% 
4'biicTBBTejbHbii KopeHB 4aRHaro jpaBnenia b bb MOBcerB ({biTb 604^6, 
noTOMj ^TO noTepa 04Hoii nepeii*bBbi norjui npoB3ottTB TOJbRO BC4i4* 
CTBie jHumromema , uetKAy paacMaTpBBaeiibiMB rpaBBiiaMB , ^jbr- 
uifl F(x)f npBTOifb ara <i»yHRi](iii ne iiorja nepetfTfl ^epea-b Bj^ibBoe aaa* 
^BBie Oojie 04Horo paaa — BHane aa^eajo 0bi 6ojie 04Bofl nepeM'bBb]. 
5-11 CjiyHaUp r^l. 34'lbcbr MoaceT-b ObiTb hbcjo aeneTHce^ Tor4a 
jppBfleHia F(x) = O BniieTi, Me>ic4y rpaHBDtaiiB a b 6, noRpafiHett ufkp^ 
04BH'b A^HcTBvn&jihHbiii RopeHb^ 110 uomeTh BM-irb b (5o4biiie b B'b Ta*- 
KOM-b c^ynali Bcer4a hbcjo HeseTHoe, noTOAfy hto 0T'b yHfl«iTOBCBBiB 
cpe4BBX'b 4»yiiKaiti BaneaiieTii Bcer4a qeTHoe ^buo nepeMiB'b. EuBBcer 
MBCJio qeTfloe, to ypaBoeHie F(x):^Of Aie»c4y paacuaTpBBaetfbmfl if aflH* 
uaMB, BJiH MOHceT'b BM^iteib irlkcROJbRo 4'lbflcTBBTejbHb]X'b RopneS B B% 
TaROM^b c.iy4a'b Bcer4a <iiicjo qeTHoe, h.9b ne HM^ber^b nn 04Horo 4!^- 
cTBHTejLiiaro Ropna ecjH norepa nepcM^H^b npoHaoiiuia OT'b vhbhto- 
meuin cpe4HBX'b <i>yHRiJiiH. 

El TaR^b, ecAB r >* 1 , to norepa nepeM^^a-b MOHcer-b npoaaofiTB 
naa OT^b yBBHT03KeHifl BaqajbHO0 4>yRRaiBy hto OTBfi^aeTi 4'iiflcTBfl- 
TejbHbiM-b RopaaM-b 4aHHaro ypBBBeuiay — rjb oaa M0}ReT'b npOB- 
aožiTfl 0Ti» yHBqT0»ceu]fl cpe4uax'b 4»yBRai8y hto 0HeBB4H0 pn^naei-h 
BOoCpaHcaeMbiAfb RopBflM'b 4aRBaro ypdBaeBia. 

r^aBBaa 3ac4yra 4»ypbe coctobt^ B-b tomi*^ hto obi 4a4'b caocotf-b 
oTJBHBTb aTB cjyHaB 04BB'b OT^b 4pyraro9 ecja tojlro 4aBBoe ypaB- 
Beaie ae Bir£eT'b paBab]X'b Ropaeii. Ho 0HeBB4B0 aT0My yc40Biio mm 
Bcer4a MOSKeM-b y40B.ieTBopBTb BbiHBCjflA paBBbie Ropna, no TBopeui 
ry44a9 OT4'kflbBo, T.e. oTkicRBsan o6maro 6ojbmaro 4'kiBTe4ii Me- 
3K4y <fryBRBiieio F(x) a ea nepaoio npoB3B04aoio F\x). 

5 1 . npe4no^OHCBM'b , hto 4anaoe ypaBBeuie ae bm^oti paB- 
flbizi Ropseti 9 B HTO r = 2, —- dTO caMbifi npocribihoitt cjyHatf, Bib 

* 

ROTopoMi MOHceT'b npoaaoJiTB coMaisic — yRa3b]BaeT'b jb norepji ne- 
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peiribn mk mu AitfcTBHTejuuK^b RopHfl 4aHHaro jpaBfiemji^ BJtt 
na 4Ba BoofipasKaeMusi« 

^onjcTHM-B caa4ajia , mo paaHOCTb iieH<4y HBCJtOMii nepe- 

Miil'b auaKOBl BT> pA^a^-b (o) B (b) apOHCKO^AT-B TOJbKO 07*^ SHaKOBl 
P^BbIX'B ABJ^l* <l»yHRaiif, HannHaA CB JlitBOd CTOpOHbl» TaK^B STO, 
OrfipOCBBl 3HaRH 9X0X1 ^»JHRuiii, llbl UOJiJHBUtf B B'b pflAj (a), B 

BI pii4y (^) 04HHaRoe hbcjo nepeMiH'B; nycTb, HanpHH'bpXf pH4i»i 
(a) fl (6) HaHflflaiOTca TaRBiui anaRaiiB : 

F{x), F'{x), P''{x) 

(«) + - + 

(b) -h + -I- 

npo<iie Hce Bch shoru coBepineHHO o^HiiaROBM, RaRii bx BepxHeMx, 

TaR'B B Bil BB^KHeM^b piI4y; (M'640BaTC^bUOy eCAVk 6tA Mbl COCraBHJH 

jpfl4'b aifaneiiifi r, OTB'iqaiomBxx Ra»c4ofi <i»yHi(mB F{x)^ P{^)f J^(a;)... 
TO aTOT^B pfl4'B ChjjTb 6hi cj'ib4yiomiH 

F(.t), F'(a:), F'' 

rr: 3 1 O , 

0TRy4a BCflo , MTo ojHKaia F\x) ueTKAJ rpaeBuaMB a u b BMier^B 
HenpejiffaHHO 04iiH'b 4'ikticTBHTejbflbiii Ropeiib, 4»yHKuiii me F''{x) bo- 
Bce He BMieT'B RopoeiK Me3K4y araMii rpananaMB. H bi cauoHii 4'bji'iby 
ecJB OT^pocBAfB Bi» o6oBXi> pii4ax'B (a) B (6) nepBbie 3BaRB> to yBB- 

AUUltf HTO pH4'B SHaROfi-b (a) 6y4eT'b BHf&Tb 04H0I0 nepeMillOK) 60v1b- 

me pA4a (b), a Ror4a OTtfpocBM-b no 4Ba anaRa bhb Ra}K40Ai'b pH4yp 
TO pii4nb (a) 6y4eT'b Bu^Tb ctojlro »ce nepeM'i&B'by RaR^ b pa4'b (6), 
52. TojRyeM'b cBoiicTBO <i»yHRi]tifl F(a?), F'(a;), F^^fo;) reoMeTpR^ecKR; 
nycTb 

y-Fi^); .(3) 

pa3CMaTpBBaeM'b o; b y RaR^b npAMoyrojbBbiA Roop4nBaTbi tohrb Ha 
DJiocROCTB, Tor4a ypaBHeHie (3) 6y4eT'b npe4CTaB4aTb RpBByio 4b- 
HiH) B Ra»K40My 4'faficTBBTejbH0My RopHK) 4aHHaro ypaBoeHifl 6y4eT'B 
OTBi&naTb nepeci^eHie dToH RpBBoH ci> ocbio a;-B'b. PadCMorpBMi nacTb 
RpBBOfi MeHC4y rpaHBiiaMB om:=a B on^b. 
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TaR'B RaR^b 4^fl x = a H xzib^ no iipe4no^o»ceHifOy ^jhruih F{x) 
noJiosKHTejiLDa, to oneeuAHO op^BHara RpHBo8 8*^ TO«iRax'B m b n 
nojOHCHTe^Hua ; p b g 6yAyT'h tohkii Ha Rpneofi HM^biomia op/(HHa-> 
TBMH F{a) H F(by MeHC4y rpauHuaMfl a h 2» <»yuRaifl F^^k) Hu-feeTi 

041IU'B 4'68CTBHTe^BHI>lfl ROpeHb , a C4'ib40BaTejbH0 Me»C4y TO«IKaMH 

p u q BB, RpHBoli Hafi4eTca 04iia TOHKa« b^b ROTopoii Racare^bHaa 
napade jbBa och o^-bi. CBep^^B Toro, Bfe»c47 rpaiiiiaaMii a b b bto- 
paH npoii3B04flaH F^{^) ocTaerca nocTOflOHo nojoHCHTCJbuoH), csh^ 
40BaTejbHo RpBBaa ueHC4y ToiRaiia pBq Be BiiieTi to^bri H8rB6ai 



H TaKb 4aCTb Rpu- 
BOtt Me»C4y TO^RaMBl? 
H q MO»CeT'b HM^Tb BB4'B 

npe4CTaBjeuubifi Ha 
<frBrypax'B 1 B^B 2, CMO- ^ 
Tpa noTOify 6y4eT'b jih 
jiaHHoe ypaBHeBie9 ne- 
7BAJ rpauaaaMH aBb^ 
HM'6Tbo6a RopHa4itt- 
cTBBTeJibuue, HJB o(Sa 
Boo6paHcaeMbie. JIjih 
oTJH^ifl Toro H 4pyra- O - 




-^aj 




rocjy«iaA4o^xcHOHaliTHaHa.iBT0«iecKiiinpH3HaR'by no ROTopoBfy motk* 

HO 6bl 6hlA0 OT^B^BTb 1 BH4'b RpHBOfl OT^B 2. 

63. 4»ypbe 4aeT'B 4wia araro cji4yiomifl cnoGo6'B: 
Bi T04Raxii p B q npoB04HMi ri RpuBofi RacarejbHbifl^ jpfn' h qn\ 
KOTopbifl np040J3KaeM'b 40 nepeci^eHia cx ocbio avBi ; 9% m' h n^ 

npOB04BM'b 0p4BBaTbI m'p^ B n!q* B Wh TOlRaSl y u g' CBOBa Ra- 

caTejbHbifl R-B RpBBofi j)'m^ H g'n'y H T. 4« 0HeBB4H0 6% <i»Bryp']b ^, 
nocdi 04HOro fl^a HicRojbRBK-b nocTpoeaifi, HenpeMiHHo 40€THrHe!krb 
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Torot «0 cyioia noAicacaTe4(QUX'B inm'-«-tm' 040 m^m" -»- f^'n\ 

6746x1 (Sojbnie npoiieaKyTKa mn, ub mV,..,,,; jotasl KaR'fc b^^b-« 
ryp'& 1, dTa cyiiiia no^sacaie^iiBiiiz^B Bcer4a 6746711 ii6Bbui6 npo^ 

neaKjTKa mn^ bjb fn!n\ 

TaK'b KaKx 

tg qtin = F{b) B tg pm^m = - F(a) , 

TO 0HeBB4H0 

mm = ^ ^.^ ■ • n» = --; — . 
F'{a)' F'{b) 

A cj^AOBarejiiHO, ecjH no qHCjeHHOiiy SBaiemio cyMMa 

TO noTepa nep6M'feH'b b'b pa4y auaKoa^b OTB'&^aioimixi» 4>yiiKaiHMi (2) 
yRa3biBa6T% tia 4Ba BOo6pa}KaeMk]X'b Kopua 4aBHaro ypaBfleu]H. Ho 
ecjB cyMHa 

TO fls^ 9Taro eme nejihda 3aR jiohbtb, «ito noTepa nep6irfcHi» 8% apo- 
M6H€yTK'6 OT-B a 40 fr yKa3b]BaeT'B Ba 4Ba 4'I>iicTBBi'e.ibflbiX'b Ropma 
4aBBaro ypaBBeflia, bto 3BaqBT'b TOJbso, ^to rpaflaiibi a u h tm» 
Be 40CTaToqflo c6jiB»ceBbi, HTo6bi MoacBO 6bM0 cy4BTb o npi^4'it 
Kopsefi. Bi 6X011% £4y vi a'b 4»yfiKuiio F{x) craBHMi , bm&cto x^ 
HBCJO C cp64Bee Meac4y a b b; i^cjiB ssaK^b F(c) 6yAeTh pad^H^eai 
cb 3BaKaMfl F(a) B F{b)^ Tor4a oqeBB4flo o6a Kopaa 4i8cTBBTejib- 
Bbie B 0488% Bdi BBzi 3aiuioqaeTca Me»c4y a m Cp ApjroH mbtkaj 
cub; ecjB ace aaaK-b F{c) CjAeTb 04BflaKiit cb snaKav b F(jb^) b F{b), 
TO rpasBaaHB KopBali BstfBpaeMi anc, bjb cnb, CMOxpa i90T0My 
ii6a^y ROTopbUfB Bdi dTBX'b HflC6ji TepaioTCB otfi nepeit'&iibi. 3a- 
TiiTb ch BPBbuiB rpaflBiiaMB iiocTyaaeBi'b TaKHce^ aaRi ci iip64bi- 
4yiaBiiB^ BpBM']bHaa ri abhi aepaBescTBa (4) b (5}. Ilocji 04Horo» 
B4fl sifii^OJbiuiii jiQ4Q6flbix'b 4iifcTBiit BC6r4a 40CTBrpeM'b Toro ^TO 
npppo^a Kopaefi 6y46Ti H6np6HiBB0 O0p64ijefla b^ bi cjyHai 4ifi- 
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cfBBTejMju^-B mpBea, nanumU nwh umrh &fAtTh aavjKiveui Bik 

jl4. €Q9fipuieHii0 no^oOpuMi atfpado^i-B paacMaTpraaeTCfl h Tor& 
P4y «8» icor^a pM%i B0a«w% npH rpaBpi][axi» a h (^ oa^imaioTCA ra** 
RSVB otfpaaoAi«: 

fK^), F\x), F'(x), 

W - . . 

ib) . - . ; 

« 34^B npHaHaR'B Boo6pa3Ka9ii&ixx Ropneit ocTaeTCfl 04001 htoti* 
Hca (4) ; BCA pasjH^ie 6y4eTi» cocTOflTb b^b toiix, ^to 34icb KpaBafl 
y s F(a7), Me3K4y rpaHBaaMU aBh, TaKi pacno^ioaeeHa b'b OTpaaa- 
TejfcHofi eTopoai op4BHaT'B RaK'B BHb npe4U4ymeM'b cjyia'& oea pac* 
no4o»ceHa bi* nojosKHTejbHofl* 

65. Mbi npe4noao}KHji0, «iTO AieHC4y rpaHHaaMB aub Tepjierc« TOjbRO 
4B'6 nepeiffcHbi h <ito 3BaKn o6obx'b pfl40B'b (a) b [b) , KpoH'& nep« 

BbIZ-B 4ByX'By COBepmeBBO 04BBaK0Bbi; bo MOBCerB CAJHmhCHf <ITO 

Me»4y rpaBBaaufl avib Tep^erca Coj^be 4Byxx nepejii'6B'b b npB- 

TOM'b pfl4bl SHaROB^ MOryT'b 6blTb BecbMa pa3flOO0pa3HbI. B'b Ta- 

RO&TB cjy^a'£ Haxo4BM'b 3uaHeHifl r 4wIa RaHC40if <i>yHRi](iB pfl4a (2); 
nBinenfb aiB 3HaHeBiA, KOTopbia 4^ypBe HaabieaeTnb ^fcoaame^/ijicn , b^ 
ČTpoKyt Ra»c4b]tf no4i»<E>yiiKuieii ROTopožf ob^ cooTB'£TCTByeT'By noTOH'& 
B-b pfl4y 4>yBKuiii Buie&ii Tauia Tpu, ROTOpbiMi oTB^&^aioT^b yRa3aTe4B 

2, 1, O 
B npBAfiflfleM-b R-B BBMi» HepaBeucTBa (4) b{6). nyCTb BaflpBar£p'B 
9TB 4>yuKaiB 6y4yTX F^^\x)f F^'^'*'^\x), F^^-*-^\x). Ecjb <»yflKaifl F^^\x) 
Me}K4y paacMaTpuBaeMbjMH rpaHuaaMfl bm^cmi o6a Ropsa BOo6pa« 
BcaeMbie, to 3to 3Ba<i[iT'By ^to B'b pH4y SBakoBi norepa deyxb ne- 
peM^H^B npoHsomja otx yuB4T0HceHifl cfQABeU^yuKnmF^^*^^{x) b 
HTOy cji40BaTejbH0y na^ajbflaa <i>yHRaia BM'£eT'By Me»c4y 3tbmb rpa« 
HBaaMB, 4Ba BOo6paHcaeMbix'B Ropna. Tor4a bs^ u^l^jaro pfl4a yRa- 
saTCdiefi Bbi^BTaeMi* hhcjo 2 b nojjneHHbiii TaRBMnb o6pa30Mik bo- 
Bbitt pa4i> yRa3aTe4eit pa3CHaTpBBaeM'B to^bo laRHce RaR/b b npe- 

S 
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4i>uymi<i* EcjH »ce o6a RopM ^jukuju F^'*\x) jAfitTBorejhUhief to 
BCTaBKoio cpe4Hiiro HBua, pa34'&«iiiioiiiaro »th Kopmi, npoiieacjTORi. 
uesKdj paacHaTpBBaeMbiiiH rpaHUuaMH paatfHnaeTCii na 4Ba jkpyrvaiy 
H pfl4bi jRaaaTejefi yHce paacMarpvBaioTefl vh »TBnn iioeji'fcAHHxi>. 
AjiH 66jbmifX'b no4po6uocTefi OTCujiaeifb R'b opiir0aajBHOify co- 
^BueHiio 4>ypi»e — Analyse des iquaiion$ dilerminies. 

56. y3iiaTb npHpo4y KopHeii ea ROTOpue jRasuBaeTi norepa ne- 
peMiH'b auaROB^B B'b pA4y (2) mohcho, noJi»dyBCb cnocotfoirB aenpe- 
peBHbix'B Apo6eiif ROToputt 43^1^ •IarpaHSR'B aj^r BUHacjema Kop- 
Hefi. B'B caMOBfB Ahji^f nycTb B'bpA4y 3BaR0B'b OTB'fc^aioiiiHX'b ^^h- 
KUiHai^b (2) TepfleTCH 4B'fa nepeaf&HU Me}K4y rpasBiuma a b 6. Bo ne- 
Bbixx c6jiB7RaeM'b rpaBfli^bi a a h ^ovkTh nop^b noRa paaoocTb Me- 
3K4y HBUB Be 6y4eT'b npeBbiuiaTb e4BBBabi9 Tor4ay noiaraH a <C 6, 

B^b 4aHfloe ypaBBeHie 

F{x) = O 

1 
CTaBRH'b a -4- - BM^CTO X. EcjB npeo({pa30BaBHoe ypaBBeuie 

aM'iieT'b AtUcTBmeJibBhie RopBB 66jibmi€ e4BBBUibif Tor4a OHemAuo 
o6a Ropsii 4aHBaro ypaBHefliH jiencamie Bie»c4y rpasRnaMB amb tfy- 
4yTX 4iflcTBflTe4bBbie. HTo6bi 0T4iJiiiTb ara Ropna, BmeMX» no eno- 
co(Sy 4^ypbe, Me»c4y RaKBMH rpaHaaaMB jeacaT'b Ropaa ypaBBeBifl <p{y)-^ 
CojbiBie e4BBBabi; npa noMoma bx'b mu jcfro Ba]H4eM'b h rpa- 
HBiibi Ropaeii 4aBBaro ypaBBeHiffy Ecia ypaBHeBie (p{y) = O ne bm^- 
eT'b 4'i&ttcTBBTeJbnbix'b Ropsefl <$0JbuiBX'b e4aHBabi , Tor4a Mea«4y 
rpaflBiiaMfl a a 6 4aBfloe ypaBBeBie Be aM'ibeT'B 4']^ficTBBTejbBbix'B ko- 
fleif, fl noTepa nepeMiB'b daaROBi yRa3biBaeT'b Ba opacyTCTBie Kop- 
neti BOo6pa9KaeMbix'b. 

S7. npeHC4e ^'ibM-b npacTynBM'b r^ BMiacjesiio 4'&ii'cTBflTej[bBBixx 
Ropfleii no cnoco6y 4»ypbe, CRa»ceu'b B'6cROJbRo cjOB'b o ca^a- 
CTBiaxx BbiTeRaiouiBKi aa-b CBOiicTB-b pfl4a «»yBRaiif 

F(x), F\x), P\x\ F», ....: F^'^-'\x), F^'^^(x) (2) 
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1. EcjB Bch KopHH Aannaro jpaBsemu M^šcrmnejamae $ to 
paaHOCTb Me3K4y hbcjom'^ nepejMc&H^B anaROB-b vh pe3yATaTax'B BcraBKH 
4«7x*b ^flcea^b a H 6, BI pfl4'B (2) Bii'6cT0 X, yRa8biBaeT'fc Ha <iocjo 
Ai&McTBHTe4bBfc]X'B KopHefi jpaBResia F{x) = O iie»e4y rpaHHuaMH a h ( ; 
KaK% aTO cj'fc4yerb h vn cnoe<y($a Bio4aiia. 

2. EcjH Ka»c4bitt pa3'B, npH yHBHTO»ceHiH cpe4HHX'b «yHKai0, 
4b6 co(r64HiH cb yBHqTOH€aH>meiocR rm^ioti paajiH^Hbie BHaKH, Tor4a 
4aHHoe ypaBHeHie ne RMŠeT^b BOO<{paRfiaeMbix'b Ropnefi, b6o B'b arourb 
G4yHa'ii BI pH4y 3BaR0B'b OTBit^aiomH^^b <i»yHRiiiiaMi» (2) ne MOHceT^b yHH- 

^TOSKBTbCfl HR 04H0ii nepeM'&Bb] OT^ yHRHT07KeHill cpe4BBX'b 4»yHRixifi. 

TeopoMa ara ({bua 4aHa De Gua B'b 1741 ro4y; ee morcho 
BbipaaHTb TaKRM^ o6pa30M'b : /Jdunoe f/pasnente F[x) = h$ UMrtemv 
eooffpa^McoiMbuJCfi KopneU /) ecAu p93yAbmamfi ucKAK^enin x tu« ypa&^ 

F(x). F»=:v, F(x) = 

M^demn daeamh noAooicumeMHbixt dibUcmeumeAbKbixti anaH$HiU djAy 
UAU unanct ecjiu ei^amoMf^ pestfAbtnamrb ecib Kot^^uujknmbi npHj/ (^- 
dyme HUCAa noAooKumeMHbiJi {cm. /(eKapmoeo npaetuo anaKoen) 
3) PeajfUbmam^ ucKJUonehin x ujs f/paeneKiU 

F'{x). F'(x) = y, F'{x) = O 

maKOKe doj^mem UMibmb eeib Koe^^u^immbi npu y nojiaMCumMwibi$ 
u m. d. 

HaKoneufi pe3ydbmamti ucKAtoHentji x ua^ ypameHiU 

F<'^'^\x). F<'^\x) = y, F^'^'"\x) = 
doAoiceHfi UMibmb ecfb Koe^^uUfieHmbi noAooKumeJ^bnue. 

EOIH XOTfl 04H0 HSOb aTRX'b y<MOBifi HO BUnOJBCHO, TČ 4aBHoe 

ypaBueHie Heo6xo4RMO RBr&en BOo6paHcaeMbie RopHH, H6oTor4a B«b 
pfl4y sHaKOBi oTB'6HaiomBX'b «yHRDiiRii'b (2) Rtt^eaueT^b xoTfl 4Bi 
nepeM'6Bbi 0X1» yHQHT03Keuia cpe4Hefi <i»yHRuiH. JdpR ^tovljm o?eBR4HO 

5* 
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if|^e4nojiai'a67^ , iTP n% pnAf (2) ne iiorjrb ynflMToaRBn»cff H^lt- 

3. ^tmfmoeo npaewQ anmaom. Tkh 4;iHn0ii*B ajrre($paneesoir& 

Hcen tfbiT^b tfojibine ha^m« iKfeBfiB'^ BoaKovb , KOTopue iip04CTaB-* 
jiflioT-b Koe4>4^HaieBTbi ypas»eiiiii, a hbc40 oTpBiiaTejiiiHbix*b Kopneli 
HevoHceTi^ l$b|Ti> 6Q4)^iiie wc4a noMiAOBaTejbBoeTeil aHaROB% nps 

\. Ec4B B> 4aBH0«ii^ 9;cf^f'4WiMHfmh ypawMHJB panoetaerB 

(^iABie ci^ ue40eTaiouiBitf'bBBfiiOT'bO4BBaKie3aaKa, ToypaBqeBle ne-- 
q6xo4PIio BMieT^B Boo(SpdB(aeMbie Kopna. Bicavoifb 4'tvb, whwtow^ 
(uyia'fc I^TapKA uj^A ]iii'leTo w wh pa4y 4»yHKiiifi (2) yflB«nrcNiCj|erB 
04Hy fljiB H'fccROJii>Ko cpe4Huxi» (t»yHRuiH f B-b TO BpeMfl Kor4a co^ 
c']&4Hifl cb yiiHqT09Kaiomeiocfl BB^i^iOT^b 04ianaKie aaaKB, b C4ii40Ba- 

Teai>HO Bl> pfl4y 3BaK0B'by OTB'&«iaiOmflX'b dTHMli <I>yHRaiaM'b, B3HC3- 

ByT'b nepeM'L[ibi oti* yHBqTO»ceiiifl cpe4HBX'b 4>yHKuiii9 Kor4a x ne- 
pexo4flT'b Mpes-B By^bHoe ananeHie. 

6. CaMoe ueHbinee aa^ nojiosKBTe^bHbis^ HBceji^b, KOTopbia BC'lM'b 
4»yBRai/iM'b pa4a (2) 40CTaBJiiiiorb nojOHCHTejbflbia sHaHeBia, 0y4eT'B 
BepxHeio T. e. 6o^bineio rpasBueio no^osKHTejbiibiz-b KopneH 4aHflar(> 
ypaBBefliH. EI609 ecaa x-a 40CTaBJAeT'b BC'&M'b <i»yHRaiflMi» pfl4a (2) 
to^OHCBTejrbUbifl dHa^eBia, to B^b fipoMeHcyTR'& OT^b a 40-4-00 ae mo- 
HceT^b <$biTb BB 04Boro RopBfl 4aflBaro ypaBBeuia. TaRofi cnoco6'b 
Baxo4BTb BepxflK)io rpaHfliiy no40HCflTejbflbix'b RopBefi npaQa44e- 

3KBT1> HbIOTOHy. 

B. BbiHucAeme dihUcmmneMHHxr^ KopHeU. 

68. 0iipe4'&^BB'b rpaBHOibi MemAj KOTopbiMB Baxo4BTCH KasKAbitf 
4'fcticTBBTe^bflbili RopeBb 4aBHaro ypaBfleHifl, BOTiRaRHMii otfpasoM^ 
♦ypbe Bbi^BCJaeTi dBa^OHie aTiix'b RopHeii cb RaKoio yro4HO to^- 

BOCTIK). 
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□ycTB a B b j^ rpaHinud p mohcaj RoreipbiiiH jieiMiiT'B Kop^itb 
ypaBHeHiii 07, ; npncjTCTBie dTaro KopuA y3HaeTca abTOtfyi <ifo BOTa* 

F(x), F\x), jF», F», F('^-^^\x), F^'^^^) (2) 

BM'6cT0 X ^BCJia a ub, uhi nojyHaeu'& jiea pfl^a dHaRooi, paaoocTi. 
Me»C4y HHc^iOM^ nepeM'£Hii KOTopbix'b paena e4iiHHa'b. 

Bo nepBbix'B cCjH^Kaeu-B rpaHHU&i a h b TaRHMi^ otfpaaoM^B^ 
4To6bi OTGpocHBt 3HaRii OTBi^aiomie <i»yHRaiH F{x)f Mbi noAy^BAv^ 
Bi» o($OHX'B pa4ax'B (a) h {b) coeepineHHO o4HHaRie anaRn. drarb 
o^eBR^fio Bcer4a mosrho 40CTnrHyTb ecjia 4^yuKi](iA Fix) ne nameri 
C6tmxh Rdpbeil HH c^ 04tioH> RS-b CBcIttti^ npoB3B04nbix'£. 4<^r 
(Ui4yfomar6 BbinacjeBifl 40CTaToqRO Bnpo^fCAfs <iTo6bi <»ynRm*fl F{x) 

HB Rui^a 06iUBX1> ROpnefI CB tl«pBbIMII tp&MR »3*^ CBOflX'b npoH3- 
B04RbIX'^. (EC^H TaKte ROpHR eCTb, TO OllR 40JI7KHbI tfUT« OT4'64e-- 

B&i iipe4BftpRTeJ^tfo , oTbicRHsafl otfictaro Baii<So«iibnidro 4ib.iRTejiB 
M:^ff,f ^yHtcaieio F{x) h en ii^pBbiiiB ttpoii3Bd4RbiMB). 

Sd. npMaoj03Kiui'&9 HTorpaHaubia ub y4oai6TBopiiH)T'B Tp0tfye* 
H0My ycjOBiio, Tor4a o«ieBH4HO, «ito He3R4y 8Tbmh rpaHBiiaMH h^ti 
HH o4Boro RoptfR 4»yHRi]iifi F{x) H F^{x). IIycTB BaiipnMipi pR4BI 
3HaR0B'b 0TBi^aM>mHX'b HBCAsan aub 6jAyTh TaRie: 

F(x). F(x), F"(x), F'(x), 

(«) . * -► * 

{b) + + + ^ •••• 

HddfoBUti^ p TO nutiOf ROTOpoe MJiTKtio 0Ttiiitt» ot^ fiepxHeti rpa- 
um,ht b 4todbi noj^r^tiTE ncrtiHRoe Ma^idnie RCRomaro icopriH st^i 
tor4a tx:^^b^fl, u c^40iiaTe^bRo 

BJia 

r4i F(b-Py 2») easUBaBMi cpe4Bee ne udBkTuoe aiianeuie oyuR-* 
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niB F'{x) uensAj rpaBniam a*« nepeiiiuuotf 6-/3 a b. Hs« »raro 



F(b -p,b)' 



a cs^AoaareMUo BCTUuuoe aiiaseiiie acKOMaro Ropiiii x^ tfy4ei~fc 

m 



He3Haii Toro cpe^uHTo 3Ha4eHifl ojHKuiu l^(^}f KOTOpoe Mia oaira- 

HBJLH F'(6 - /}, 6), MU He MOmeUlk no aTOfi OOpnjai Bbl«IUCJlBTb HCTHH- 

Hoe 3iia«ieBie Kopsa x^; ho mm mohccm^b uaMTB, BM'fccTO b^ rpaumij 
6oA^e 6jB3KyK) k^b dTOMy Kopaio. B-b caMOM^ Ai^'&» oyHKaifl 1^(^) 
no npe4nojio»ceHiio ocTaeTca nocToanao nojOHCHTejibHOfO mobcaj rpa- 
HBuaMB 4<xii nepeMiHHoif a b 6; a c^i^osaTe^bso JTfa:}, mohcij rliiH »e 
rpaBHiuiMH, noGTOBHHO BospacraeT^B onb canaro MeHbuiaro SHa^ema 

F\a) 40 caMaro 6oAniaro JP'(^)t b ootomj ecjni Brh npe4U4ynieii 

F(b) 



4>opMyj%y BM'&CT0 F(b ^ /3, b) BoaMeMi F(b)f to o<ieBB4Ho xpo6h 



m 



6jAeTb MeHbBie ^. ^ - ^ a oj, < 6 - --—^ , ho BMicrb ch rin 

P(b-p^b) F(b) 

b - -—-i <C.b; a cji'ik40BaTej[bH0 Ba^b rpaHBau b mu nojrj^aiH ho- 
Byio rpaHHiiy b-'^;f~^b\ ROTopan 6jjierrb 6^B»ce k% BCROM0My 

KOpHK) X^. 

60. CoBepmeBHO no4o6ubiM'& otfpaaoM^B b3x rpasBiibi a mo»cho no- 
jyHflTb 4pyryio rpauBiiy a\ ROTopaa TaKBce 6jAei'h 6«iB»e k^ Rop- 

HIO X^. B'B CaMOM'B A^iJ^^f Ha30BeMl a to ^BCJO ROTOpoe 4OJ9Kfl0 

npB4aTb R^b MeHbmefi rpaHBai a HTotfbi no4yHBTb bctbhhoo 3Ha« 
qeHie Ropna j*,. Tor4a 

fl(a ^ a) = O 

BJB 

F(a) -4- a F(a, a 4- «) s O 
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rxbp no4otfHO npejwAymeuy , aasiaBaeiii F(a, a -t- a) cp64ucey aa 
Heaair&CTHoe aaaneBie 4»yHKi|iii F'{x) Me»c4y rpaBHaaaiu a*ia uepe- 
arkiHolf a B at-a. OTCio^a 

a 5= 



F{a, a + a) 
a cj'&40BaTejbuo Bcraiiuoe ana^ieaie Kopna jt^ 6yj.eTh 



a?, n a -»• 



jF'(a, a + a) * 

Tenepb aaM'6qaeM'& , nto ^'(a) BejaiuHa oTpHuaTe.ibuaA , uo npe^- 
nojoaceHifo, Tor4a aaR^b F\a:) naiosKHTejbaa 4Jifl bcIk^b aaaHe- 
niU X Me3K4y rpaHBaaiiu a a 6 a npBToai'b nocToaHuo Bospacra- 
eT^b OT^b cauaro Meabiuaro aBaneflia F (a) 40 caaaro tfoabinaro F\b)\ 
cji40BaTe4i>H0 BO BTopoM ^acTB npe4bi4yujiaro paBeacTBa a^b Be4B-* 

HBBi; a npB4aeTCA nojo>KBTejbBoe kojbhcctbo -=r -. A nOTO- 

- F(a) - F(a) 

IIV, tfCJIB BM-bcTO 4P0($B =7; Mbl BOdMCMl) AW6b ■ -,,,, » 

•^ * r'(a, a-i-a) r(o) 

Mbi no.iyHBM'b BepaBeflCTBO 

-F(a) 
F(b) 



TO 



o;, :>a 



a "BiAci^ cb T'6M'b a •«• >> «• TaKBiTb o6pa30M'b OT^b rpaaaiibi » 

Mbinepeinja R'brpaBBa'6 a^-a-^ v'( ' \ * ^^^^P^^ (Sy4eTi» tf^aaKC R'b 

Kopaio Xt, Orb rpasBii^b a' a 6' TaKaa-b Hce otfpaaoBfb mosad ne- 
peJiTa R-b H0Bbiii'b eme (liBaRaifuiBii'b rpaaauaifb a vkh"\ a bsabi 
aa BCTBBBoe aaamBie Ropafl 04Hy aai dTBX'b rpasaii-b , mu C4^ 
jaeMi ouiB6Ry Meaie pasaocTB Me3K4y ubmb. 

61. CpaBBBBafl caocotf-b HbiOTOBa (*) 4Jfl BunadeBia Ropaefl cb 
enocotfoiTb^ Koropuii Mbi aa^oacajB, jbfro saidbTBTb RaKiii ycoBep-^ 



(^) CaorpB B^b DpaioseBiu — cooco^b HbiOTOHa. 
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uiracTBOBaBtfl cA'hjiatJi'h B^dTOirb taoeo&b ^ypbe. TUrbcuMOtn 4'lfa^» 
ecjnno AaiiHoiiy nepeoMj npH0jiB^eBQOvy dUBMumb Ropufl^^, mmh 
oTbicKaHifl 6oxlbe TOiHaro ananeHiA b' 6y4eji'B noibsoBaT&cB <i»op«jJWlD 






F(b) 



KaKi araro Tpe6yeT'b cnocotfi HbiOTOHa, to, bi^ pa3caiaTpQBaeuoM% 
HaMB cjy<ia']&, mm nojjiB&fB 4i^ficTBHTejibH0 6oj'ibe 6jiH3Koe aflaieHie 
KopBfl T04bK0 Tor4a> Ror^a rpaHBua 6 6y4eT'b 6oA^e HCKOsiaro RopBA x^^ 
B Kor4a 4»yHRuifl F{x) otx rpaHoubi b 40 4pyrofl rpaDBBibi 5-/9 
nocTOHHHO yMeHbniaeTCfl 4Jfl *iero Beo((xo4BMO, ^toObt Me)tt4y rikftitt 
Hce rpaBnaaMB BTopaa BpoH3B04Hafl F^(oo) coxpaBfljid iiodto^Bbo eBoH 
asatc^B. EcjiH 611I 4*ifl ufutA^neuin 4»opMy^bi HbioTOBa Mbi Baa jb ttBHC- 
Biofo rpaBBD[y a, to boboc Bafl4eBBoe dBancBie 

6biJL0 6bi dojbuie a?,, b6o _,,, , >> -=7- , b cji'i&40BaTej[bflo 

r (a) r (a, a -*- a) 

Mbi BBT&CTO BBBCBefl rpaflBiibt a' ($jiB»caiiuiefi r^b BCK0iii0My Ropaio, 
nojiyHfljB 6bi BepxBEOio ero rpaflBuy, t. e. BepeouB (Sbi npea^B bc- 
TBBBoe aBaHeaie dTaro Ropan, b cBepx'b Toro aro fibuo 6bi čiqpa— 
Be4JiBB0 cBOBa B'bT0MX TOJibRo e.xyH3L% Kor4a F\a;) Me»c4y rpaHB- 
iiaMB a B a + a aar nepeM^HBoS Be^BHBHbi, b^b nocto^ttfio B03pa-> 
CTa^T'&, HJfl noeroBBBo yiieBbQiaeTeA ; B*b npoTBBBOifb ciy^arj&y yiio^ 
Tpe($^flfl Ty B^B 4pyryto rpaBinaiy» B»'6oto opa^janceBiJi k% bctiib^ 
wmj SBaieBiio KopBa, »m (Sy4eM'B HonpoTBB^B y4aJiATbCA oim Hero 
6ojFhe B 6oji^e. 

62. Bqero jiy«iaie BB4'ibTi^ stb oco(foBBoctB» iiocTpOBB'& itpnjib y^iF(a;} 
vnmMJ rpaHBnaMB Mn a^metbi a jn b^ B-b eaMoii^ /Ajvbf ap^xao** 
J09KBMX9 HTO rpaBBUbi a B 6 y40BjeTBopfliOTX T^BTB yeaoBiitirB R6- 
Topbifl OT^B flBxx TpetfyeT'b ^ypbe A^f^ npBM'lfleBiA tnoco6a Ribid-* 
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TOHa; Tor^a Bii4'B Rpnuoll y = F(a) orvi^atomiM TOify ejjiam ro^ 
TopbiH Mbi paacuoTpijH, uesKjij rpanmiaiiB amb, C(y4eTX ui^jiomili ' 



34'lbcb O Ba<iajo RoopAHHari^ 
Oa=:a, 0^=6, Oaso;,; ma ecTb 
sBa^ieiiie f][a;) npn nepBoM rpa- 

Bimi, flfr npB BTOpofi. B^b TOH- 

K'b n npoBe4eMx RacaTM^- 




m 



Bjfo nft' 40 BCTp^&^B M t% ocBio Oflt; Tor4a aa^B TpejrojbBBsa h&6^ 
Ecjm 3Ty A4iiBy BbmreMi on rpaniiiiu 6, to HaiUem 



06' = t - 



F'(6) • 



a cjtiAOBaTejBHo Btopaa naiiAetfBaa Aamr fpaHmtal' ^MfTh npM^ 
cTasjesa na nepreHcib Ajnaoio 06'. d 4pyroti cToponu, npoBOAfl nn 
TOHRB m npflMjH) ma' napajjejtHO nb\ meh no4o($BUX'B rpejran- 
BHKOBi nMf b vMa' itoJj^Bm 

dpiuaBafl i}Ty Baimnaj R-Bnpeacaeii rpaHimš Oa, nojryHBH% aoByio 



aJ = a + 



m' 



Hax HepTe»ca 0HeBB4B09 hto BpBtfjcBHceeie r'& bctbbhomj dBaneBiio 
RopBfl BI dTOBfb cjjnai 6y4eT'B tiQa»iia ClucTpoe. 

63. EcjB 6bi cnoco($x HbiOTOfla^ asr BbiHBCjeBia dojAe TOHBaro 
SBaneHifl RopBfl/ npBirloasB R^b BBBCflfeil rpaflBiJili a, t. e. no Aas^ 
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Baio BocnoabaoBajBCb oopnjjioio 



Oo' - a -i- 



-F{a) 



TO 0HeBB4H0 MM nepeuijiH ($!»] ^lepes^b ucTHOBoe SBaneBio Kopmi n iiojy- 
^BJH HOBoe 3Haqenie Ropea Oa\ KOTopoe iiOHceT'B» ao HUCJieBBOuj sna- 



m 




neuiH), MO}KeT'B AasKe 4aJb< 

me OTCTOATb OT'B HCKOMarO 

KopHfl. A^^ npe^CTasjeelir 

gg Ba ^epremi araro Hosaro 

SBaienin, 40j»cho B^b toi- 

K'i& m npoBecTH bx KpBBOfi RacaTejibDjio 40 Bcrp-itna cx ocbio o^-bi. 

ECJB 3a TOHKOH) a KpBBaa OCTaeTCH nOCTOHHHO BbinjKJOK) K^B OCH 

ar-OBX 40 TOHKB m\ to ynoTpe6j[flfl 3aT'&Bi'B BOBoe SBaneBie Oa' am 
npflir&BeBifl cnocotfa HbioTOHa, mm 6jAevLT» npn(54B»caTi>CH r^ hc- 

KOMOMJ RISBIC TaRl, RaR% B B'B CBOCOdh ^Jfhe. 



m 



o 




m 



Ho ecjuL sa to^roio a, ire- 

40X04fl 40 TOHRB m', RpH- 

Ban B3x BbinjRJiolt nepe- 

3C X04BrL B^L BOTBjTJfO, npB- 
HeUTf BTOpafl np0B3BO4HaiI 



op4BflaTiii F^{x) 4^.iaeTCH paBBOio njjaoj to npsMiiBHH rx SHane- 
HiioOa' cnoco($x HbfOTOfla, 4Jia Bu^BCjeeiA tfojie Tonnaro SBa^eHiB 
Oa'^f T. e. nojihajach oopMyjoio 



Oa*' = Oa' + 






MU noJT^BMi Be.iB^BHy« ROTopaB cBOBa 6yAeTh MeBBme Kopa« Oa, 
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i no «iBCjieHHOMy SHaneHiio MOHceT'b ototoatb eme 4a.ibnie ot7» aero* 
BoTi noneuj AJiB nfnM^nemn cnoco6a HuoTOHa ne(}6xoABHOf ^Totfbi 
tfe3K4y TOHKaMB mam/ RpiiBan m-h BbinjKJolf ne nepexo4Bja b-b 
»orajTjio BJB naotiopoT-Bf t. e. HTo6bi iieHCAy rpaHBiiaMB Oa b 06 
nejHH^TosKajacB hb nepsan, hb BTopan npoB3B04Baii ^jbriiib F{x). 
64. EcjB 6bi co4ep»caflie AiflcTBBTejBsaro Ropan MewAy rpa- 
uHiiaMB a B b jRaabiBa^ii TaKotf cjyqaif aaaROBi 



%), F^i^), F' (a:), 



(a) 



•••••»• 



••••••• 



r4'i^ TOHRaiiB oaaa^eBbi 04BHaRie SHaRB b^b o^obki pfl4ax'by Tor4a no- 
cTpoBB^B RpBBjH) MeHC4y rpaBBaaMB Oa B Ob^ ubi nojiy«iB.iB 6bi cjA^ 
4yiomitf BB4'B : 



n 








O? 



0TRy4a HCBOf HTo oopMyjnbi 4-ih BbiucjefliA ({ojie TOHflbiX'B 
BHa^eHiK Ropan Oa^ b 06' b'b aTOii'B cj[yqa'£ 6yAjTh : 

Oa'=:Oa^.^l^ (m) 
f(a) ^ ^ 

06' = 06-1-^1^ (n) 



tln Biaro cji4yeT'B| wo «opMyj7 (m) 40j»ho yiiOTpe6jiiTB 



— te ~ 

4JA TOJi rpaHHoibii mmb Koropoi P{x) h P^{x) ■iviHOT'B om»^ 
Hasie SHaim a «opiiyjiy (n)—- aja toS, am ROTopoM F(a;) a t^isc) 
mrti^Tii paaiH^Hbie snaKR. 

npUM. /-ic. HaiS4TH BOpHH JpaBHeflifl 

a:* - 2j; - 5 = 0. 

OfVM. ypaBHeBie aTO miien Asa Kopaa BOO<Spaxaeiii»ixi r oahhi 
AUcTBHTejbHMil ^ = 2, 09455148 

i7|iiMf. 2^i». VpaBHeHie 

a;3 + 2aj - i 1 = O 

HMten ABa KopHH Boo6paxaeMbixi h oahhi AifiCTBUTeobHutt a:=l,3262706..« 

JTpUM. 3'4i. Ha^TH MOpHM jpaBHeBui 

X* - Qx^ - 6a;* + 3x + 2 = 0. 
Orne, 

x^^ 3,3...... a;^= 3,5 

a?3 =: — 0,5 • •!. I rc^ = — SfS 



HfUM. 4^. HafiATH ROpBH JpaBHeBlfl 

a?' -7aJ-7 = 

Orno, 

a?, = 1,35 , a;a=1,69 , a;^=- 3.049 

65. Caoco6x rpe<»^e AJia p'6ineHifl qHCj[eHHbix'b aj[re6paOTecKHX'B 
jpaBHeHiif b^b npaRTHHecKOM'b oTHomeHiH uM'heTh HeocnopRMoe npe- 
HuymecTBo npe4'B bc^mh npota«B» RaR'B no 6bicTpoT'i& piinemn, ae- 
Tpe6yii HeBbinojHHMaro cneTa 6'b cjšjhsl^ jpaBReaifi bucokoS cie- 
neHHf TaR-b h noTOM^r^ hto 0H'b 4aeTb bosmoskhoctb BbnBCJRTb Rop- 
HH jpaBHeHifl He tojbro 4^ficTBRTejf>Btb!ey BO B BoodpaBcaeMbie, cb 
KaROH) yro4Ho TOHHOCTiio. GBepx'b Toro, cnoco6x 9totx ae Tpe6y- 
erh nii K2Lf(nlL% itpe4BapRT^i>Hbixi^ iipeotipasoBadiM AAmšaro ypaB- 
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nMifff panMie noifiam^o uorjt^ fkan Bbimejeabi Bviorii empo* 
^niHK, B»OTAijflA pncB no csoeodj o($maro Haii($OAmaro xtjmejui* 
Hto RacaeTefl 40 TeopeTH*iecKoS HacTH dTaro cnocotfa, to npocTOTa 
ero eme 6o.i'6e o^esa^Ha xoTa ara 4acTi» h Tpe0yeT'& 4oboji»ho no4- 
podHaro pasBHTifl : seci* cnoco($'b ocHOBaH'b na cocTaB'6 Koe<fri»iiiiieu- 
TOB^b jpaBHeuiH BSi ero Kopnel. 04HBi>y no Bii4iiMoaiy» He40CTa- 
70K^ aTaro ciioco6a coeToarB vb ToarB, ^ro ob% ho ah^tb d^jfipp 
rpaBam ii0aK4y s^ropbuiB jieaeBT^ BCKomili KopeBb jpaBUdBia« a 
4airrb nfocvo npB&fBBceaBoe ssa^eHie RopBB. Ho sTorB aeiocTa«« 
¥Ott« ^BBHToaisaaTCA T'iii'B9 UTO npB&iBBcaoBoe BBa^veBie 4aaTea bacuis 
TOHTO p Tas^ ^To y ubšAbor nocjŠABioH) 4eciiTBViyio ei]^ 4B^y, 
Bcer4a iunkbo Bafi4Tfl 4v6 ipapaiibi 4*ia pbi^BCJiJieifaro Klopna. 

Taaoe 40Cxobwtbo eaocoOa rpa<»4»e aacTaajiaerb Hacx bojo« 
HCBTb ero ch B03M0BCH0 dojLiueio nojflOTOH) , — Mbi 4yMaeT'b, ^TO 
BCHRifi Bsfiiomitf fla4o6HocTb B'b p'£uieflifl HBcaeBuaro ajredpaflMe- 
caaro ypaBBeflifl npe4ao<iTeT'B dTOT'b cnoeo6x iipe4'b bc^mb npoHBMB. 

66. Ilpfl B34o»cefliB cnoco6a rpe4»oe Mbi 6y4eM'b nojbaoBaTbca 
cTnjb^m 9oK9 »Ueher liie algemdiae Attflfisung d«r auiMriscbM (iki*- 
chuDgenct {*), 

IIojb3yacL BaBicTAbiATb cB0ficTB0M'b Ji^AoU pauioBajbBotf Oyfl- 
RAiB ch '4illcTBiBTe j^BbiMfl Koe<»44mjueBTaJiia — paajai^aTbc^ na 4i(t-!- 
CTBBTe Jbiibie MBoacBTejB nepBoii bjb aiopoii cTeneaa, rpei^<»e OCBO* 
Ba4x cBoif cnoco($x Ba c4'l&4yK>iiieii TeopeM'6: 

Uo čaHHOMu UAte^auHecKOMtf t/poeHeniio mr^U emenenu 

a^^f,^-^-.p^x^-^^ +P,.,.,^ + 1>^^0 (1) 

ecetda Mootcno cocmaeumh dpyiM ypamiHie m^oU oie$ cmena^u 

^ + P^x'^-" H- P^x'^-^ -4- + P^_^x + P^ = o ; (2) 

Komopazo Kopnu 6ydym'6 nam yzodiio 6ojihmin emenenu KopneU dannato 
ffpaeneHtH u ua'6 noe^^uvflenmoe^ Komopazo P, P^^ .... Pj^f oBCbMa npoc-- 



{*) Crelle. Jonrn. fur die reine und angew. Math. Band 22 1841 
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mbiM6 ebi«NiCLieNieji0» Momno nsMmu nepohiH ^pu&motceumiA anoHeiuH 
KaK6 dnMemBUfOMMiMafi maK6 u eooSpasicaeMkucfi Kopneb dauKaio jjffMa* 

IIycTi» jpaBoeme (1) paajiaraeTCfl na MHOMCHTe^H 

(x -i- a)(x+ b) {x + c) , {x + l) = 0; (3) 

sopeiiHH dTaro ypaBHeHiH Hasosem eeJiuuuHU a^ 6, e^ •••• cv ti^ee ^mo* 

KOMU. PaSHima, Cji^OSaTe^bHO, CB otfURHOBeHHUM-B HaSBaHieATb Rop- 

HA 34'itcB 6yAeTh To.ii»KO Bx dHaKax'B ; HO vh BSLCjoametn cjy<ia*fc 
faKoe HasBame Asanach jAo6B'be oTHOCBTejifrHO anaKon npaRoe«- 
MBoievrofh jpasneHia, RaR'B aro Mia jBB^mrB iuiocj'it4CTBiB. 

HTotfu cocTaBBTb jpasBCHie (2) RaROBbi (5u hh 6ujh Ropna 
AaHBaro jpaBseniA JijHmitf ciioeo6x 6y46Ti cjii4yiomia: nocraBBiinb 

BI jpaBHenie (3) x^ bii'Icto x ; Tor4a no4ynBMX : 

i. i i. -i 

(X'' + a) (x^ + b) {x^ + c) (a?""* /) = 0. 

VHHTTOaRaA BI dTOMl JpaBSemB ApofiBUA CTeaeHB Xf hojjuitb 

(j? - a«) (x '-b^)x- 0^) («- P) = O, 

BJB, nepeir&HJiH aaaRB y bc&s^ Roe«<r>flideHTOB'b ^ernaro nopa^Ra, 
HaHBHaa cb Roe^oBiueHTa Bbicmeif CTeneHB o?, 

(a? + a*) (a? + ft») (x + c«) (oj + P) = 0. (4) 

dro ypaBHeHie cTeneHB m-oji, RaRx b ^aHBoe, ho RopHB ero tfy- 
4yTX RBa4paTbi Ropuefl 4aBHaro ypaBHeBiii. 

0<ieBB4B0y HToecJB Hi»iHafi4eM'B BOSMOBCBocTb cocTaBBTb ypaB- 
Beme (4}, to OT'b aero mobcohi^ nepeiiTB rx HOBbiMX ypaBHefliHM'b 
ROTopbix'B RopBB (Sy4yT'b 4- A, 8-fl, 16-a B BOo6me 2''-a cTenean 
Ropaetf 4aflBaro ypaBHeHifl. dm ypaBBeBiA mbi 6yAeu'b HaafiiBaTb 
np<m39odHbiMU ffpaeHeninMU, 



— 79 — 

67. ib% npejU4ymaro bb4ho» no 4m GocTaMemii nepsaro npo« 

I 

B3B04HarO JpaBHeRlH AOJITREO B^b A^HBOe nOCTaBBTb x' BH'£cTO X a 

aar&M^b jbh^tohchtii 4po6Hbifl CTeneHHor. Ho BcraBRao;' BU'i&CTo a 4aeTB 

a 3aM'ib«iaii, hto ecjH p + 9 = O, to b p^-q^ -Of B04HirB , hto 4JUi 
yHB«iToaceHifl 4po(Sflb]X'B crenefleži b^l dTOMX jpaBsesiBi 40J3KB0 TOJib- 
Ko nepBjK) ero nacTb paatfflTb aa cjmmj 4Byx'b qjieflOBX KOTOpbixx BBa4- 
paTbi Be coAepHcajB 6bi 4po(5Bbix'bCTefleBe8 o;; Tor4a paaaocTb 3X8X1 
RBa4paT0B'by nocjii jnoMABjTofi nepeifiBbi SBaKOB^b npa Koe4»«B- 
aieBTaxx b BpBBe4eT'b R^bjpaBBeBiio (4). IIo aTOMj Hanameiiii npe- 
AhJAjuiee jpaBBeflie TaRBM'b o($pa30MX 



w 

(X'' 



PJ^ 



1 



p^x 



3 



■) 



m-x 



7»— 3 



jn-" t 



(j».* 



p,« 



p.^ 



•I- • ••• 



) = o. 



Tor4a aojjHBiii 



m 



3W — a 



m-4 



(a?^+j?aa; ^ -^-JP*^ ^ + )' 



7»-X 



771—3 



m-i 



- (PjO; * •♦■Pa^ ^ '*"i'«^ ^ + .... 



r=o. 



BJIB 



-! 



3 


»**-» + ' 


2l>.P* 


4 




^»»-* ^. .„ 


+ 2p. 


+ 2p. 


■*■ 2Pal>. 




+ 2p. 




p««;"'-' + 2pjp^ar*-' + p' 


«"•- ' + 2p^, 


0!^-» + 


X 


3 




+ 2;>j>. 







1=0, 



HaROBeil^^ BbIBOCB 04BBaRifl CTeneBB X oCfmBMB SIBOBCBTejHMfl B 
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ii^p^pi^iui ma» SHrOt 4^rp, fi>-ro, » t. 4f tOjiMMpiwfOB% Ha- 



I 



JP»*' 



3 



2P,P, 

2P. 



^- 






^•a^,p« 



- 2P3P. 
"-2P. 



ajff*-- ♦+...= O (4), 



Pa8CHaTpHBaii dTO jpasneHie bb4bux, hto 3aK0Hx cocTaB^euiji 
Roe«<^BuieHTOB'b ero OHeHb npocTL: Roe^t^BaieHT^B CTeneHB a:^"'' co- 
Čtohtx B3XKBa4paTa KoeooHiiieuTa p,, npa toHhco cTeneuH Bi>4aH— 
HOM^b ypaBHeHiH H y4BoeHHbix'b npoB3Be4eBifi Roe4»4»imieHTOBi cto- 
amaz^b no 06'h cTopoBbi B'b paBsoMi pacToaniH oti» p^, KOTopbia 
OepjTCii no nepeii'6HH0 ch piaKaMB - h +. Hati4H B'b HHCMax'b Roe«- 
^^HiueHTU jpaBHeuifl (4) h nocTjnaa cb hhm^, RaRx nocTjnaja cb 
ypaBHeBieMX 4aHHbiM'b, nojrfmmh noBoe, ROToparo Ropoii 6yAyTh 2^ 
cTeneBB ROpaeS 4aHHaro h t. 4« TaRUM'b o($pa30flix Honceafb cocTa- 
BHTb jpaBBeBie (2), ROToparo Ropan 6jAyTh Kaurh yro4HO (fojbmia 
CTeneBB Ropaefi 4aBBaro jpasBeBia. 

68. HTo6bi flCH'6e npe4CTaBBTb BTopyio ^acTb ochobboH Teopevbi, 
iibi 40J»cBbi paacMOTp^Tb oT4^j[bHo cjyHaB Ropaett 4'i^ficTBBTejb- 
Hbix'b H cjj^as RopneM BOo6paHcaeMbix'b h aa t'&mx y»ce nepetfTH 
R-b o((meMy cjy<iaio ypaBHeHiif cb RaRaiiB yro4Ho RopuaMB. 

Q T9l('b npe4no40HmM'b cHanaja, hto Bcib Ropaa ypaBHQBui(l) 
4'liicTBBTejbBbie npaT0M'b HepaBBbie He3R4y co6ok> ; nasoBCM-b ax'b 

a, bf Cf df / B npe4nojo»cBM'b^ hto no HBCjenB0My aBaHeniio a >> 

&>> C >>(^ ....•>>/• Tor4at no npaHflTOMy onpe4i^eDiio Ropnefi^ no- 

{x + q){x + b) {x + c) .,••.. {x + b) = ^ 

H C4'&40BaTewIbH0 



p, rza -i- b •*• e + d •** ••••• + If 



:zab •*■ ac ■*- 



bc + bd + 



M^ 
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/», = a« + 6» + c" -*^ .... 1^ Z'* 

i*a = 0^6" -4- a^^c^ + .... + b^c'' 4- ... 4. /fc^T', 

OTcio4a oqeBU4HOy ito Kor4a n, noRaaarejb creneHii Kopneti, 
40CTaT0<iH0 Be.iHRi>, TO B7i Koe<r>^HiueHTaxx P,, P^, P^, ..... nepBbiii 
HAewh ^y4eT'B 6ojie eyMMbi Bcbn^ npoqHX'& ^johob^b , laKi «ito, 
AJin nepnaro iipii6jii»^eHi;T» mm mohccmi npHHATB 

P, = a«, /»^ r: a^^b^. P, r: O^h^if^, P^ r. a^h^C^ P, 

c.if>40BaTejLno 

P P p 

ToinocTb npntfjBiKeaia JHonceT^ 6bm 40iie4eBa 40 Rasoit yro4Ho 
CTeneBH, ho Mbi nepBoe npeti^mKeoie 6y4eMX orpaHH^HBaTb TOJbKo 

BipoHTiiOfO oinH^KOH) Biefl-ibe . ^^^Aa • 

lUOOOU 

69. npe4noj09Kfiii'b9 ^to BiiicTO Roe<»«0iQeHTOB'b P,, P, ...• hu bm- 
"■iBCJHJB Bxx .lorapaeHbi 0^^ Q^y Q^f .... Q^. Mm ymABU% bbo- 
ca'&4CTBiBy nTO TOJLRO npfl ynoTpe6jeHiH JiorapBevBHecRaro cseTa 
B MOHSHO 40CTBrnyTL npocTOTbi B'b npBH^HeBiH cnocotfa Fpeooe. 
lIycTb 

a^ 4. Q,x^'^ 4. 0^0?'"-» 4. Q^a^'^ 4. + 1?^ = O (B). 

H npe4O0J09HBM'Bt *iTO npB nep^xo4'9^ u^h c4'&4yiomeMy npoB39Q4- 
noMy ypaBBeHiiOy y4BoeHHbifl npoB3Be4eHifl coc'i&4HHXX cx Bbi<iflcjfl-> 

eMbiM'B Koe<i»4»flaieBTOB'b y»ce ne Bflii&iOTX baiheih Ha jorapueMHiecRift 

6 
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C^eT^B C-L nflTI>K> ^eCflTHHHMMH MtkKnmi , TaiTB ^TO log Pj, - 
log [P^ - ^Pr^j ^r+i ■*■ )♦ COOTB-feTCTBeHeLlfl HHCJa R0e4N»H1lieHT0BT 

cji')b4yiomaro npoH3B04Haro ypaBHeHiii AOJHcnu 6uTh panHU P;, P], 
"3 "»» ** 

P^ = a«, P, = a^^ft", P3 = a^^^c" (a) 

cifc BtpoflTHOio oinatfROio uen^e - . IIocMorpnii RaR'B ee- 

,iHRX A0ji7KeB% 6h\Th noRasaTe^ib n, ^To6bi ara jcjiobih 6bi^H bbi- 

nOJIHeHbf. 4onyCTHB'B paBCRCTBa (a) BH4HM'b, HTO COOTB^TCTBeirH0e| 

^HCJio Roe4>4»imieHTa npn jr'^*^, eanpHMtpi, bi> dTOATb bobom-b npo- 
fl3B04HOM'B ypaBHeHie 6y4eTi» 

Hrotfbi npH Bbi<iBCJ[eiiiH noMomiio jiorapBeHOBi* cb naTbio 4ecff- 
THiBbiMn 3QaRaBiH9 dTa cyMua (Sbua nojBbiM^b KBa^paToirb ot'& a'* [> V 
fleo6xo4HMO , «iTo6bi H jeBbi en » aa^aBa a co BToparo , Cbun ne- 

fl'&e 404H nepBaro H^efla. Ho npa uauiCMi* npe4nOwi03KeoiB 

OTflOCBTej[bDO BejiBHHHbi Ropiicjt, coMbiii (So^biuitf «ljeBT> dTOii CyifHbl, 
HOCJ-fe iiepBaro, 6y4eT'b ^a^^h^^e^d^^ a KaKT 



TO 4^a BbinojReBifl Tpe6yeBibiX'B vcjobiiI noRaaare^b n 40ji3Kenx 
y40BJieTBopflTb RepaBeBCTBy 

QJ> 800000, an.»- «'^<>*«3 



log 



G)- 



OTR74a BB4HO9 HTO ec.VB6x 4a»ce paaaocTB Mexc4y BcbiiB Ropsaiu 

1 
6bua Meflie rjj » to a Tor4a p'l&4R0 DpB4eTCfl 6paTbn;>2«, t. e. 

pi4R0 <{b]BaeT'b ByHCflo 6oj'&6 8 Dpoa3B04Hbix'b ypaBfleBiii. 



— 83 — 

70« H TaR*^ npndnaR-B no KOToponj mosrho y3HaTb, ^to CTenesB 
njmtfjBSi^eHifl aj^h Bchx'h Kopnet AocTflmjrra , coctobti 8*^ tomi, 
^ro npa uepexo4'i& ot^b jpaBsemu (6) r^b cjr&4yiomeMy» y4BoeHHbiH 
npoB3Be4eHiii Roe4»<»nuienTOB'B coci4iuix'b K'B BbiHiicjfleMbiH'B se 
0iiifOT'b BjiflHifl Ha ^orapneMHHecRiif c^eTh Ch niiTbEO 4ecflTBqHb]iiH 
3uaRaMH ; Tor4a hbi vpaBseHin (5) , cb BiponTHOio ouib(Sroh) Me- 

100000 ' ^ 

O, = log a«, (?,-(?. = log6'*, (?3 - (?, = log c», 

npe3K4e ^'^M-b nepeil4eM'b R'b cjijiaio Ropneit Boočpamaeiibm^ 
saAiiiTBafb« HTO ecjfB ypaBueHie (t) Buien* Bcik Ropna 4'ificTBRTejb«- 
Hbie^ to yH;e Bb ypaBHeHiB (4) Bct Koe«<i»BaieHTbi Heo({xo4BMO 6y- 
4yT'b no^o>KBTejibiibi 9 m6o oho BM'6cT'b CBOBMB KopnaiiB RBa4paTbi 
RopHefi 4aHHaro ypaBHeHiA ; b cji'640BaTejbH0 ecjH wh ypaBHeHiH (4) 
xoTH 04HH'b mi* Roe<i>a»BiiieHTOB'b oTpuaaTejbHbitf , TO 4aHH0e ypaB- 
Henie Heo6xo4BBffo BiffceTi« BOo6paHcaeMbie Ropna. 

71, IIpe4nojOH{Biii'i> renepb, ^to 4aBHoe ypaBHeHie Bii'ibeT'b Bcfc 
KopHH BOo6paHcaeMbie a npnToifb nepasabie Me»:4y €0(5ofO ; paacMO- 

rpBM^ 4Ba m-h nvkX'h conpA»ceHHbie Me3K4y co6oio a^p |/-1 b a-/?|/^* 
ITojarafl 



a 



^^^^9f .—^—^ =^Sinip i^ya^^p^^g, 



nojyHBM'b MHOBCBTejb BTopofi cTeneHB f OTB')bB'aiomit araii-b Kop- 

HABTb B-b 4aHH0H'b ypaBHeBiB^ BB4a X^-i-fX + g^, TA^ f-2g CoB<p H 

ca']b40BaTe4bHo 

IIo40($HbiM'b o6pa30MX nasbiBaa gjf g^, g^^^^gr^i iio4y4B nponas^b 
BootfpaBeaeMbiX'b Ropnei! a npe4nojiaraji, hto ^ >- ^, ^ ^^ >*••-]> ^r- if 
4aHHoe ypaBHeaie mobc^mx iipf4CTaBBTb TaRBBfb oifpaaoM^b 

{x^ ^{x^ g^) {x^ ^ Ux^ g]) (x^ ^ U^ + gXs («» + /r-,^ + ^i^- .) = O (6) 

6* 



I 



r 
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J 2 2 a , 

2 J a 2 2 

P,^£9 9,*£9f,L*^ff,fJ.* 



a a a 3 2 



;^r-a - -^ ^ ^>^i •••• ^r-3 ^^99^ — Or-Jr^Jr-^ 



I 2 !J a 



P.2r^'i-^^9 9i92 9r^Jr'^i 

a 2 a 2 

Bo Befex^ drvixi> Koe«i»*HU!eHTax'L i)cjM<inin>i Y, Z",,/*^ ..... y4OB.ieTB0- 

f<2g, U<^gr, U<^9^ 

72. .nepexo4A TCffepfc k^b ^paDBeniio KOToparo Kopim n-bifl cre- 
neHB Kopneti 4aHHaro ypaBHeHiiiy nojij^Bni^ 

cC"^ -H p,«?'''-' + P^a^^^-3 + + P^r-,^ + Par = O , (2) 



M* 



a» (»j {») 

a>» {n) (»J (») (») 

9» 8» a» fJ») f») (n) (»; {») ^nj 
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^n in a« 3;/ on in \n) {n) 

a» in 'in (rt) 

I 1 r-i 



npHTOUli 



(n) n [n) n {n) n 

f =^g Cosny, f^ =2/, Gos«^^, /"^ = 2^^ Cns Hy^ , (a). 

CjtAOBUTe^biio Bi» Koe<^<»aiiieHTaxii P|» P^^ BejiH>iHBbi f^^^ 

(n) {n) 

f^ y /; HiiKor4a ue iior^T-b npesumaTb , no ^HCjeHHoaiy CBoeaiy 

3uaqeHiiOy cooTBiTCTBeHHbix'b Bejifl<iBii'b 2g^f 2</^y 2^, ..... 

73. PaacMarpHBaa Koe«i»*HaieHTM P,i P^^ P^, .... bb^bmi«, hto tt 

U3l HBX1>, KOTOpbie OTUGCATCJI Kli HeTHblM^b CTeneHAM^ Xf CGA^f^ 

HcaTi> HJieiibi B-b KOTopu^-b ue BotfAytx f b aerKo y6i4HTCB, mto cb 
yBejEi«ieuieM'B n Koeo^fruiUcHTbi aTB nocTeneuHo npBfijBBcaiOTCH K^b 
oupe4iMeuiibiMi> iipe4 b.iaM-b. Bi cauoMi 4'fcj'fa paac&ioTpBMb , ua- 
npBMip^b y Koe4*<i>HaieiiTi» 

^n n n 

Bi» Heaii cyMiia E g f^ U wiRor4a ue MOHceTi npcBbiiuaTb, no. 
HBCjeiiHOMy SHaieHiio, cyHHbi S g 2g^ 2g^ , KOTopaa no.iyHaeTCii m% 
npe4bi4ymeJs ccjb B'bHee bm^cto Ra»c4ofi se^BHBBbi f, nocTaBHMi 
Kpa&iioio HaB<Jojibiw(yio m rpaHBHy 2/'; no4o6Bbni^ otfpaaoM* cyM- 
Ma Z /^ Z^, /"a /"3 He afo^eT'b upcBbiinaTt Z 25f . 2^, 2^^ . 2^, . Ho, 
c^ ynstMHtBiw% n, eyinia E /! 2tf^ 2^»» BM*4CTBie oTBocBTejniott 
Beaa^BHbi g.g^.g^j.^-^ npBdjB»aeTCfl K-b npe4*jyff . 2^,. 2^,, ko-^ 
Topbiii oqeBB4BO ne Moaceri CbiTB Bieirbe npe4b4a cyMifbi£^ f^ f. 

{n){n)(n)in) 

Toano TaK>Ke h cyMMa Ef f, U fo "« mo^cctt. iipcebimaTi,, Kor- 



a • 



n It n n 



4an Heonpe4lb-ieBHOB03pacTaeT'b, npcAlua c^aiMbi £ 2*/ 2c/, %tu 2^,» 
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n n n n 



TO ecTb ig . ig^ . 2^, . 25^3 . H tuk-l iiocai4Hie ABa »ueua koc«^ 
OHuieuTa P^ ne mofjtt-b, npn u^^A^sh^ npeBbiniaTL cjhmm 

an /» 7» n n n n 

g 2^, 2^a + % 2^. 2^a 2|73. 
C^fc 4pyroa cTopoHbi , nepebifi ^.leHt Koe«^*BuieiiTa /*^ hjh 
Eg g^ HM^eT^B cbobm'B npeA^^ouii g g^ ; ceepzii Toro npn » 

40CTaTOHHO CoJblBOM-b 

a7* ^u 271 n fi n n n n 

9 9, >9 2(/, 2^ >ig 2(7, ^g^ ^g^ , 
ii(5o 44H BbinojiueHifl aTHfb ycJOBifi 40JHC110 qTo6bi (Jbuo 

3/t 7I( 7> 97St n 71 

9, > ^9i ^9, ^ 9 > 9? ^9:. » 



^1 



7» 7» 



a aTH uepaBeacTBa Bcer4a Morjt^ 6biTb y40BjeTBopeiibi Kor4a n 40C- 

TaTOHUO BeaHKO. 

A ca'640BaTej[bH0 npa 40CTaT0HH0 6ojihuiowh n, 3a nepBoe npn- 

a7» aT* 

tfjHHceuHoe 3Ha«ieHie Koe«4»nii;ieHTa P^ biohcho npBHHTb g g^ . 

IIo4o6ubiM'b otfpaaoMOb y6'64BHCfl f HTO Koe4»4»BaieuT'b P^ B]ir£- 
eT'b cBOBH-b npe4^0H*B ^'^y Koe<M»flaieHT'B P^ Hiiierb npe4'ibjOM'b 

^7t 0,71 271 

^ gj g^ vk T. n. 

Hto Kacaercfl 40 Koe^^^BaieHTOB-b /*,, P^^ ^«»—. OTB0CainBxcii 
Kib He^ieTHbiHi cTeneHflM^b x^ to ohb, se vlvAh hh 04Horo ^jeua ne- 

{71) {ti) {ti) 

saBBCflmaro 0T'b f , /*, , f^ » ••.. oqeBH4HO ne 6y4yT'By cb yBejBie^ 
Hieiii* fi» npHfijHHcaTbCA hb R^b RaKOMy oope4Juefiiioiiy v^^^j^ 
0y4yT'b HacTo 4a»ce m^hatl auaK^b , nepe\04A aab no^oacBTejb- 

HbIXli B-b OTpBUaTedlbHbie H Hao6opOTX 9 n0T0My HTO BejBHBBbl /*, 

onpe4'6-XAeHbiH ypaBHeuiHMfl (a) MoryT'b npflUBMaTb KaKi yro4UO Ma- 
jbiA noao^KHTe^ibHbiH HJB oTpmiaTeJbHbiH 3HaqeHia» tojlko aenpe* 

BblUiaiOmifl COOTB'fcTCTBCHHbl\l> dHaMeBlM 29''. MoBCCT-b TOJbftO cjy'- 
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HBVCBf <iTO H'&KaTopi»ia U3i 3ua«i6wiii f, upu y0e4H4euiB «, CAiaa-^ 
lOTCA paBuiaiiu CBoeiiy KpMneuj npeAijiy 2^'% Tor^a oh6bb4Uo aro 
paeeucTBo coxpaHoTCH h npu ASUbuMmevL^h jaeJiBveuiHfi h c^jnall 
aTOT'B ($y4eT'b 0TB'6>iaT{> cjyqaio KopHeii paBBbix'B; uo o paBUbixi» 

KopHHX'B Mbi 6yAewh rOBOpHTt BnUCji4CTBiH. 

74* H TaR^b ec^H 4aHuoe ypaBueuie Hii'&eT'b Bci Kopuu Boo^pa*^ 
HcaeMbie, to nepexo4ii OTb Hero K'b ypaBHeuiio KOToparo Kopuu n-bia 
creneua KopueU 4aHHaro9 ajhi uepBaro upuduHceniA nojy>iHii'b . 



■*• g'^^g'*^g^^x^^''^ •*■ ••••• = O (8) 

vA'h fof f^f Tu o3iiaqaioTi> ueonpe4'bjeHUbiA Be^uHHHbi Koe«* 

«frUuieiiTOBb Z',« P3, ^^, Hao, yHOTpe<$jflfl].iorapHeBiBqecKifl cierb, 

r4i^u* Q^i^^o»Q^f 03ua«iai0Tb ^urapiieaibi Koe«^BuieuTOB'b ypaB- 

ueBifl (S). 

Ecaun y}Ke raKi* oe^iiiKO, mto npu nepexo4'ik Rb c.ii4yiomeBiy 
iipoii3B04iioiiy vpaBueuiio, y4BoeuiibiA npoM3Be4enifl ^4eBOB'b coci)4-' 

iiBX'b eb Qj9 Q^f Q^f iie Bubiorb B^iflntB Ha jiorapBeMB^ecRifl 

c<ieTb| orpaBBHBoaa ero icaRb u npeHC4e naTbio 4ecflTfl<iflbiMB 3BaRaiiB9 

TO, cb BBpoATHOio norptuiBOCTiio Bieflie , no^yqBM'b 

» 
Q, = log g-"", Q,''Q^ = log g:^, Q,-Q,^ fog g^» 

TaRBM^b o6pa30Mb B3b ypaBfleBiA (9) MoryTb tfbiTL BecbMa npocTo 
uafl4eBbi nepebifl npBtf jB»ceHBbifl dBaneHiA uoAjAeU BOO({pa»caeiibiXTi 
KopHeM B, 4Jfl oROBHaTeJbBaro piuieHiii 3a4aqB, ocTaHercfl tojlro 

Uafi4TB C00TB4TCTByi0IUlifl 3TBMb ll04y»lHMb 3BaHeBifl BeJBWUb f, f^9 fj,... 

7B. Ob DTOH) utjLio 3aMi«iaeiib, HToecja 4aHBoe ypaBHeHie pa- 
3o6beMb Ha MHo;KBTe4U BTopoif CTcneuH BU4a 
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TO RaKOBbi 6bi Ha 6bijm Ropiiii yptifitteui}i , ^Ayt'B m ohu ^iK- 
CTBBTejbHbie BJH BooiJpaHcaeiiibie 9 Kii3K4biJi raKofl MtioncHte.ib mo^ 
sKeT^ 6biTB npe^cTaB^en^ npcasBe^eHieui* 



( 



^■*'!^y)(^-*--]f 



nojara/i < = ^f y+ - j h }fv-g* A cji£40BaTcJLiio 4auiioliy ypaB- 
ueHiio 

o?*'* + n.x^^''^ + + o - ar + « - = O '• :i 



i^.^' ' -*■ ■*■ P^r^i^^Par = ^ 



i-.- f >-^'. J 



40J»CHb] y40B«ieTB0pHTL 3Iia<ieHlll X--qy^x = '-^\ T. C. Mbl 40^- 

y 

SKHbl 0M'ibTb 

IIoMBOHcafl nepBOc H3'BaTBX'b ypaBnwifi iia 9'^''y'^y BTopoe ua 

^-2''yr H CK.ia4b]BaH HZ-b, nOJ[y«IQH'b 

a ecj[0, npH TOM-b me noMBOJKemn, o4eo ypaBHeHie b3x 4pyraro 
hhnreuTf, to nojy4flM'b 

« 

B% arasT, ypaBueii!flxi hjciim cToamie BipaeHOMi pascTOflaiH 
OTi. KOuaeBi, co4epa{aT% o4HuaKlfl cTeneiin y; a noTOMj, nojaran 
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P. +J»ar- .?"^ "*''' = ^, P,-Ptr.^r^"'-'* =y. 

P, ^P,r-^9-^"'-*^ -^a P, -P.r~, !/-^"'-'' = y, I (10), 



. ^Pr = ^r Pr~, - Pr^t 9" = 7r-i 

nojyqiiifi 



Ho jierRo BH4'6Tb9 hto 



,. (H). 



H 



»*■ + v"" = {y* y~') (v**-' + y-f'"-^) - (^''-^ + y-f-aj) 



-y'r ^y \ y_y-x J-\ y_y-. j« 



a noTOMj, nojMjflct 3tbhh paBeHCTBatiii h npenoMBOBi oaHaieaie 
< = tff y + - j, no.ijHfurB 



y 


*y' 




4 




'f 


+ y 




-2. 




r 


+ y" 




-2 


• 



j/^ + y-* =2 4 — + 2, 



i4 



^^i" fPV •■^ 



u Boo6u(e 



V^"*-^"'*^ 7"^*"?:^ 
i/'^ i?*^ ' 



ir ^r-a ,.(^^3)^r-* r(r-4){r^5) i''^« 



1.2 g 



r-4* 



1.2.3 /-• 



i4fa40JHcuo y4ep»ciiBaTb TOjbRo nojOHCHTejLUbiA cTeneuH U bkjio- 
4aA H Hy.abHyio. 

IIoAofiiibiM-b ofipasoii-b 



-O 



^ '^ =0, 



y'-y"' 
y'-y"' 



= 1. 



y'-y~' t 



rl_- 



— X 



H Boo6me 



y--y 



-^ _ -- _- ^ _ ^ 



il — 1— = (r-2) 



{r-3)(r-.4)i''-^ 



1.2. 



— ••••• . 



i'4lb» TUKb »ce KaKii u BI npe4bi4ymeM'b cjyHai, 40J3KH0 y4epHCH- 
BaTb TOŽILKO no40»(iiTejbUbifl cTeneHH i. 

76. BcTaB.iHa bh&cto pa3JiH4Ub]X'B cTeneiieif y iix'b aHaHeBifl ii3'b 
dTHSL-b <i»opiiydi'b B-b ypaBueHiA (11) h noMuoHcaA bili ua ff uoay- 

HBH'b 









»r-3 



^* 



t 



r(r-3) 



r-4 






-'^=^r,. 



r- «+...= 0,1 



(12), 
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* (r-3)j7. 



(r-3)(r-4)^ 



+(r-5)gi7, 
1.2 *' 



^»■-»+...=0, 



(12). 



77. 3tiimh ypaBHeHifltfii 40dHCH6 nojibsoBaTbCfl npu onpeA^- 
iu BejH4aH'i» /*. 

B'B camoafB 4'it4'ib, ecjin 81» hbk-b ii b^ <i»opMyjbi (10) nocTa-* 
-b OAHo mvb naii4eHUbiX'B aHaneHitl M04ywifl s^, to BejiHHHua t, 

iB^eTBOpilIOmdA Hll'B| 6y4eT% Upd4CTaB«IJITB COOTB'i&TCTByiOmee 0TOMy 

(yjiio 3na4GHie /*, KOTopoe h no^yqHM'B oTbiCRHsaA otfiiiaro Hau-^ 
ibiiiaro 4'&^HTejH ypaBHeHiii (12). TaKHAi^fi o6pa30Mi» 3a4aMa 06*5 
»e4'bjieiiiB nepBuro npH^jHHceHHaro aBaneuiA icopnefi BootfpasKae- 

X'b B10»CeT'b C^HTaiBCIl OROBHOBHOIO, b6o ypaBBeHiif (12) '40CTa-' 
!HOy 4^)1 Onpe4ijiefliA Be^fl<IBfl'B f, bo BC'Ix% B03H0»CBbIX'B €jy- 
IK-B. TaRBIl'B 06pa301l'bt eCJB 6hi aiKOTOpblfl B3'b flafl4eflBb1X'b 

HeBifl g^ 4Ba, Tpn b t. 4. 6bUB paBBbi Me;lc4y cotfoiOf toi^ 
uifi A^AVLTeAh ypaBBeBifi (12) 6y4eT'b 2-0, 3-fl a t. 4« CTenoBB, 
^pasHBBafl TaRax'b 4'6jBTejeti By.iio , Mbi nojyqBii'b ypaBflenifl 
» KOTopbix'b Bcer4a mohcbo Baii4TB 3fla<ieBiB f 0TB'fc4af0miA paB- 
M'b aflaHeB]iiM'b g. 

78. ils^B npe4b]4ymaro 04eBB4uo TaR»ce, hto b 4JA onpe4ijieBifl 
)Baro npB6.iBxceBuaro aaaieBifl 4i^ficTBBTejBUbix*B Ropaeii mohcbo 
STynaTb coaepoieRBO TaiSBMi 9Re ofl^asoBfB, RaR'B b bi» ejy4a'6 
psefi Bootfpa»caeMbix'b ; t. e. padCMarpaBaTb 4aBnoe ypaBfleBie co- 
^BuiHirb HB^b JiHonKHTejieH BTopoit creneoB BB4a x'^'^tX'¥v no« 
33KaA ero, ecia obo aeieTaolf cteneBa, aa x; noc^'6 nerot nepe- 
Kfl K'b np0BBBU4fl0My ypaBBeBifO (2)» no o6nieHy cnoco<$y9 B8'b 
s4»4»BiueHT0B'b "veTBbizii CTeneflBil x oape4'&iBTb paaiansbia 8Ba- 
lia Bejfl<iBB'b v^ npe4CTaB4AionuA npoBaBe4eBifl Kopaefl. Tor4a, 
B oiipe4'iuieBiA cooTB&TeTByiomBX'b suaHeBiil i^ oeTaBOTca nocTa- 
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^HTb bM'KcTO g'^ paa^HHHbiH 3iiaqeiiifl v ob <K)pMy.ibi (10) HOi»ypaB- 
bemn (12) > HdiiAJa oi^marO tfojbinaro AkAtkiesn iiocjrtAun^^h. 

79. Kor4a dEanema v h t oay4eHbi , to caMbie KopuH jtkg 
jerKO iiaiy4Tii TaKHM'b ottpa^oMii. Pa34U4dCMi> rpii cjvnaA. 

tj>0 u r<By^ 

t 
Tor4at ipoJiarM ^^ > Gos y, HaxoAiiMi 

nojiaraeM^b — ^ — = Sin y nojyHHMx 

1 — 1 

t<: 0; 

nojai:aeMi> — — = ig (p, h c.i*40BaTeji>Do 

— 1 1 

(b^b nacji'&4H6arb cjy«iarlb noA'^ KBa^pAivNMi nopirairft bxqabt'b ho^* 
jeHuoe 3HQ4eB]e v). 

Pasjaiie c.iy^aA RopeeM 4ifiCTB0TeJMHX'b OT-b cjiy*iMi Nopaeji 
BOoCpasBaenuz^b 34'ibci» <$y4eT'b coctoatb toj^ko wh tom»i ^to 4 j« 

noc4'lb4Biix% BCjimana v Bčer4a if0JtO3RiiTe.«bBa tt r<2|/ts Tor4a 
KaK^L 4^91 KOpnefi 4'faiictBiiTe.vi>Hbix^ Be^niHiifibi i' MoryT'B <k>iTb 11 
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aoM^uTMhUkin H pjpoaaTMUi^iat (^MOTpa ma(my 6yA]fr'h 4Ji cociA^ 
»ie no HBcaeauoii Be4H4BBi Ropuo BtfiTb 04aiiaKie aHOKa imb pash- 
jiuqBiae. Me»(4y liM-b jpaBoenie (2) na 4afiT% iiaM'B pa^jp^fl bi 
3HaKax7b Be4BH0Bii t;, 1160 oni onpa^i^uioTCB m^ araro jpaimenia 

TQ4bH0 00 ^BCtienBOtt CBOett Be4HViB'fa. Ho aTOMJ 44A B90iHCj»Bi<I 

iieonpe4'b*aeiiiJocTB 4yMuie BbiHBdflTi^ Kopna iiq opaMo AaBBaro ypaiir 
Henia, a nepsaro Ba^b npoB3B04Hbixii, KOToparo KopiiB — KBa4paTbi 
KopHeJI 4anHaro b AJin HOToparo« C4'ib40BaTe jbHO » Bcb aflaMeuiH v 
no.iOHciiTejiiiiibi. Hto Hce KacaeTca 40 aHaROBi Kopiieii 4auuaro ypaB^ 
neiiifl, TO no onpe4'i^ieHifl HBC^eBHoii 8X1» BejBHBBbi, jierKo Haii4Tfl 

fl 3HaKB B^^b npHMOH) BCTaBKOfi« 

80. IIepexo4UM'b Tcnepb r^ cjy«iaio o6me&iy: Ropas 4aHnaro ypaB- 
iienia a, 6, q\ b\ a^, 6^, .,'• Moryx'b 6bnb RaRie yro4BO. IIoMBOHcaa 
ero> ecwiB ouo oeneTHoii crenenB ea so^ paacMaTpBBaeMi aro ypaB- 
Heoio cocToamflM^ BiT» MBoaKBTejeit Biopott creneHa BB4a x^ -^-i^-h v^ 
T. e. no^araeMT* 

(x^ -*-kt + v) (o?^ + t^x + t?,) (x'^ + ^2 ^ 4- v^) ..... = 0. 

TaRi KaR'b a4icb Bce BaBBCBT-b 0T'b aaROfla cocTaB^eflia Roe«- 
o^fliiienTOB-b B3-b Ropseii, to AJia 6o.ibuiefi npocTOTbi a bcboctHi 
^Boaaea^b ypaBBeBie iie BbicoKoM cteneoB, nanpBMip-b mecTofl^ b npe4- 
uoJOSKBM^b HTO 4Ba KopBH dTaro ypaBHeiiiHy OTB'ik<iaioiiue ii04yjiio v 
BOo6paHcaeabie, a ocrajbObie 4'biicTBBTejbBbie. nycTb v'^Vt'p>v , 
a 40DycTBH'by «iTo KomdbiU dibUcmeumejhHbiU Kopem^ omejhnaiomiU 
(hAMH^Mj/ v^ 6d4kUAe KOOKdato dfbUcmsufneAbHato Kopnn omejbHanmoio 
MeHhmeMy 1?» uau ČoMiue Keadpamnoio Kopnn uati Memuiato v^ ab 
cjyHarb, ec^u nocjiibdute emdttHaem^ eoočpaoteaeMbiMt nopuHM^. 

0qeBB4B0, nepBoe ycj0Bie, OTnocBTejsBO 4'l^iicTfiHTejbHbix'B Rop- 
Beil, Bc«r4a BbinoJHiieTCB^ npOMi T<xxbRo cjy«iaii paBHbixi Ropseil, 
b6o 4'I^HcTfiHTejbBbie RopuB , npa BbiHBCMefliB, pacnojiaraioTCH no 
CBoefl HBc^eHuoii BejBiBob. Hto KacacTCH BToparo ycj0BiAy to oho 
ne 6y4eT'b BbinOviHeno TOjbKO bi Becbaa MacTHOArb cjyqai, — Ror4a 
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irtftotopbie 1131» 4'iblicTBBTeji>Dbnii Kopneii paeHM uoAjJifo itopiiefi 
BooSpaHcaeMBni^. dra ncRjiOHeRifl Mbi pascMOTpnvB Bnocji4CTBi0. 
Bi> cjijiaš >rik<icTBBTejbUbixi> Kopnefi , 6ojibiiriii RopeHB km 
BeerAa 6yAewh 03Ha«iaTb (Jjrboio a uentmlii Cjrboio b. Depeso^ii 
orB 4aHnaro jpaBHeeifl k'b jpaBiieoiio ROToparo Ropnn n-btJi cre- 
nem Ropnefl 4aHHaro, nojiy«iHMT> 



r4* 



T" + /*.a?* + P^iT* -*- P x^ -*■ P a-^ + Px + P =0 (m) 



f»J («) f»J 7» » n n (n) 

P^=:1 +t^ +t^ ^a +b +0; -^-b* •*-t^ 

n n n (n) (n] (n) (») [n) {n) n n n n n 

/>^ = r H. Vj ^ f)^ + < i^ -^i t^ +tj fa = a 5 + «' 5' + t?2 

n n n n ?i n n n n (n) (n) n (n) n (n) 
+ (««'•♦■ 6 o' + « b['*'b 6') + (« 'a + * ^)'^(«' 'a •*• ^' 'J- 

II Ttj) » (») » 71) n (n) n in) n (n) (n)(n)(n) 

n n n n n n n n in) 
rz [a b a! + a b 6' ) + a b t^ 

n n n n n n n n (n) 

+ (a' »' a + o' 6' i ) + a! V t 



n n n n n n n n 



7» 7» 7* 7» /»7» n ln){n) n (n) in) n (n) (n) 

7i7»7»'»t7»7» n n m 

= a b a! b^ + a b t?„ + o' J' « 

2 2 

n n n (n) n n n (n) n n n (n) n n n (n) 

■*-(a b a! t^ ^a b b* t^ )-*■ a! V a t^ + a' V b t^ ) 



n n n n n n n n n n n n 
+ (a a' t?^ + i «' f a -^ o i' Vjj + J ft' 1?^ ) 
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7» » in} n n im) n n Kn) n n n n {n) n n n n 
P -v v t^ + ^ v^ tj + v^ v^ t rz a b a b^ t^ ^ a b a v^ 



Tit. TI 71 7t n Th H n n n n n 

^ a b y V + J b^ a « + a! V b ^^ 



n n n n n n n n 

P -V V' v = O A /l' A' « . 

A I 3 .2 



81. PascuaTpiiBafl KoeooHiiieHTbi HeTHbix'B CTeneneit a, P^^ P^^ P^, 
^erKO isH4']tTk, HTO Kor4a n 40CTaTO^HO BejBRO, TO sanepBoe npH- 

n n n n n n n n n n n 

CjHHceHie uo»CHO npHHATb P^-ab^P^-aba!b\P^-aba!Vv^ , 
n6o aTH HJienhh bi^ cjmuosrh^ uši ROTopbi^i coctoat^b Roe««BiueB- 
Tbj, uaBtfojibniie. Mto RacaeTCii 40 Roe<fr<i»imieHTOBi He^eTiibis-b cie* 

in) 

neueft x^ to 3aM'&^aii) hto i^ npe RaROH'B jroARO n ee iiOHceTi 
npeBbimaTii no HHc^eHHOMj cBoeMj ana^eHiio, 2 j/ 1^^ » xoTff mo- 

»^Tlb G4'lb^aTbCH TaR'b BiaJlblBfB RaR'B TTO^HO, (*) BH4HirB^ ^TO V^M 

HaBBnix'B ycjOBiflX'B Roe<»<&fiiiieHT'b P,, no M^pi jBOJtRHeniH 1» tfj-^ 
AOTi« -BeoDpe4'6.AeiiHU "npHGjRHcaTbCA R^b Dpe4'ibjy a'*, h rocumii 

ilieHTii P3 — - R'b npe4'ib4y a d a' ; Roe^^^^HaieHT^b »ce P^ nt (ly- 
4exx npHtfjH3KaTbCfl hh RaR0My onpe4'ikjeHuoMy npe4i^4y, 1160 vh 

n n n n (n) 

cocTaB'B ero BX04iiT'b ^4eB'b a h a! V t^ , ROTopuir, no ^RCjes- 
H0My CBoeiiy 3Ha^eHiio» MOHceT-b ($biTb hjh eaiibiafB tfojbuiBBi^B, hjb 
caHbittfb MeubuiBMi, CMOTpA noTOHy 6y4eT'B ^H Cos nq) 6jakZ0Kh rx 
e4BHBiii^ Bjfl R^ Byjii0y fl RaR-b Cosfi^ ci» R3]irfaBeHieBx n MosKen 
H&HATb SHaR-b, TO 0MeBB4H0, HTO B Roe<»«BkiieHT'b P^^ npB nepe- 
xo4'i( OTb 04Horo sflaHeBifl n ri 4pyroiiyy Taksne H03ReT'b MiflflTb 



9 

(*) EcjH BOo6pa3KaaMbie Kopun. ypaBfleHia npeACiaBUHi l/^rT (Cog ep d; 
y - 1 Sin 9?) , TOi BiHOHCttTe.Ab. o;'* h- t^x + t>j, 6j49ti («'* + 2 "t/ v^ 
Co&.9)aJ+ 1?) a MHoaKHTeA ypaBHeHifl (m) 6y4eT'b (a?* + 2 y^vj Cos «9a?+t»)> 
H cj'fc40BaTejbH0 t^ = 2 y t)^ Cos wp. 
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dHSK-h^ T0r4a KaRl> pci OpO^e R064»4»ffiUeHTM OCTaiOTCA nOCTOAHBO 

nojoHCHTejbHbiMB, b6o n hbcjio nernoe. 

82. H TaK*B B^B HacTQiimeM'B c^jHia^b, cocTaBBBX ypaBfleiiie (m) ap 
o<SmeHy cnoco6y, bi» npe^'6wiax'B nepearo npatfjiflHceHifl , nojijHBH^b 

p p n p n p n 

« P P P 'jpa* 

12 3 4 

4.ia onpeA'6jcHia Hce Be^n^BHbi t^ MOHceT'b nojbaoeaTBCA jpasneuleM^ 

< 
i + / 4-/ -« =0, 

I •^a X^i » 

B"b KOTopoe BM^fecTo /, t^ 40JiffCH0 BCTaBBTB naiM4eHBbiH anaHeBi^ 
cyM!ii'B o + ft, v + i', 

Boodme ecjio ypaBHeflie UBriberb Be 6arke ^erupei-B io* 
oOpasKa^M&is-b Ropaefi ^ xa 4*ia onp«4i4eBiA 41^7x1» a^a^erafi f, 
MDKHO nojuoBaTbCA Koef»««niea7auH ero p, « Par-i- TaHsirb o&«> 
pQ9f>M*ft» eoJH 6hf Vh vanfeMi^ ypaaue9iB 6-tt cieneiiB ro«hwbi««* 
6BXM P, R P^f npa iiepexo4i qt'& 04Doro aea^enii nr r*& 4pyroiiy 
4iiRA40 3BaK'^f a «00001^ Ba¥'6BH^Bc» ne nocTeMBpo, Tor4a ^ne^ 

p n p n p M, 

^ ' P, P, ' #» • • 

• _ 

B> 3T0Hi» cjyHai v B V, CjAjT-h M04yjii BooCpasKaeM^ii^b Ropnc^, 

B. 4Jfl onpe4'kieBifl t b t^ m»i MOHCieu^B nonaoBaibCA jpaBEeaUMH ; 

J' 

^ + Ij H- fj — |), =: O 

TdKUMi otfpasoarB enoeotfi B^jOHceBHbiii RaiHB vbime^ 4Jfflonpe- 
4^4etiiH aBa^veaiif /, Beo6xooBBfO ynoTpe($jiBtB ToabRo itb 76wh cjy- 
%iy Koriia 4aa0oe ypaBBeHie uNAtrrh <$ai%e lempe^^ Boo0pa»ca- 

eMblX'B Ropfletf. 



n 



99. MMcen eiy^HTbeii, «rFO'yrai« 97, oTBi«iaioaiiMBoo<(paaKaaiBim 
RO|iHiiM'E a% MOMyAewh v^^ 6y4enk secbiia nsjrh ; Torjia OHBBEKmf n 
npn neCBMa feiiuiNnf^ n Koe*i»aiu6HT^ P^, npH i]epexoA')b 01*^ cuh 
Horo 3HaMeiiiA n Ri^ 4pyro9rf ^ MO»(eTx hv paay se MvfeflBTb cBoero 
MdKa ; ' rfo' AS^B' »raro ne AoisRao eme aaRjnovaTbt hto bo4 Ropno 
4amafn> jpaBiieHiii ^itfcTBHTejMiue; — - o6paTHoe aaRjnoveuie leerii« 
cnpaBe4wiiiBO| t. e. ecju scita 04Ha»c4bi, npa nepexo4'6 OT-b 04110PO 
aHa^eHiA n rx 4pyroMyi Roe4»<i>imicHT'B /'^ B3ii'ftHflT'B snaR-b^ tod, 
onpe4'ltjaeMbiti arb cji'fc4yiomaro Roe4>4^BiiieHTa P^ npBHa4JieHCRT'B 
BOo6pa3KaeMbiu'b RopBflAi-b. Bb c^yHaii RopueM BOo0paHcaeMbixi» mo* 

HCHO BaH^bTBTb , «1T0 XOT« 6bl P^ 116 IISAr&HflJ-b SHdRa , 041]aR0 

3Ke CB yBeJBqeBieM'b n ohii ne 6y4eT'b nocTeneHBO yBejflHBBaacb 
npR64BHcaTbCH R-b oape4'kieHiioMy ape4^y. BapoHCUfb Ror4a ecTb 
xoTa Maji'6ifiiiee counbBie OTBOCBTejbHO paaaBHia 4'ikticTBBTe^b- 
Bbix'b B^B BOo($pa3KaeMb]X'b Kopaefi, oTB'6qaiomBX'B BdB'ibcTflOBiy 
3Ha<iCBiio Vf TO jy«iine Bcero AJia TaRoro v Bail4TB cooTBiTCTBy- 
lomee aua^eaie ^ h aa rfaun oiipe4'i^B7b yxce joopav Bas jpaBseBia 

a;^ -♦- /a; + tj = 0. 

T > 

84. EcjB|6bi 04H0 B3'B 3Ba«ieRi8 v, Baflpairtpk'B v^, oitf6ia;ao p^i^ 
HbiMii 4'i^ficTBBTejbRbiM'b RopBBM^b J -V Tor4a ^ 4JH nepsaro npfl- 

({jiBHceflifl, Bibi BH^ibaa 6bi 

♦ 

71 n n n n n n n ifi n n on n 

P^ = a , P^ = a b , P^-1ah d , P^na h d , P^zia h d '\\ 

fl C4'&40BaTe.fbB0 

B-B dToiTB cjiy<fa* ^yniiie onpe4'bjiaTb 3HaieBie t^, b3X f^^ ^ P^ if 
noTOttTB, BBiHBCJBB'b ^,, piiOBTb ypaBHeBie o;' + ^^07-1. 17^ -o'. 

88. FcjOBiiT, ROTdpbiA Hbi npBBH^R opB padCMCTp^Hii^ KO€<»0nn\en^ 
Tovh p*,, i^3, •••«• 10 BCft 6jAprb BBinojHBHbi TOJBRo Bi ^acmnrB' 

7 
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ejywiixii a BHeBBO RCMr^a 4aHHoe ypaBHeiiie BM'berB nicKOJiERo 
paBHbn^b AbikTWBTeJihBhiX'h Ropoefl, hjh aiiicTiniTejbBbie Kopna 
pasHue BioAyjio Boo6pa3RaeMbix'B ROpself p h jh HaKOHea^ -^ paBHbie 
HOAjjH oTB^Haiomie BOofipaHcaeMbiM^b RopHfln^* 

PaacuoTpHttfB Bcb dTo cjyHaH. npeAnoj03RBii'bf <ito rb Havem 
jpaBHeHiB Ropufl b-a'^b'; T0r4a o«ieBB4HO, npB nepBOM^b npBiSjiBBceBiB, 

' ■ 'I 

nnnnnnnnnn^n 

P^ = a b J +a b b^ +a a' b^ -3a b 

P^rza b J b^ -a b 

P^-a b a' b^ v" ^a b v" . 

B 

TaKBM^b oifpadOMi sa*]^!^ 3BaHeHifl Roe««fliiieHTaBi P,» P,, . ... 
paenojarafOTCii to«iho TaRace , RaR'b pacnojaraiOTca ohb bi npo- 
CTbix'b MHOxcflTejiHX'B jpaBHeHia t oTBiqafoiiuiX'b aTOMv HacTHoaiy 
i^jjuaio; b6o bi» caifOMi fi!bxb 

OTRy4a, npa Heonpe4'ib^eBHO B03pacTaioiiieM'B n, 4jii nepsaro' npa-* 
tfjBBcefliii« nojyHBM'b : 

86. IIpe4I]0J[0BCBM*b 4a4ib€9 HTO 04BH'b B3'B 4'&iiCTBBTejbUUX'b Rop- 

Bei, BanpBiiip^b a! pasen^b M04y.ii0 v,' Boo6pa»caeMbix'b Kopnefi. 
Tor4a9 OHeBH4uo, jula nepsaro iipii6^BxceHiii» RoeooBaieHTU P, a P, 
6y4yT'b mf^Tb 3Ha*ieBifl a" b a^b^\ Roe^frOBaiearb P, ho 6y4eTb 
npatfjiaBcaTbCB hb ri RaROHy onpe4i.ieRHOMy 3Ba*ieBiio, b6o BiHem 

» 7K 

HfeR^b a'*i'*a ^a^b^^oj ne 6y4eTb yme BaaCbjbinairb^ ras^ Ran 
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BejH<iHHa t^ uoTKeiTf BecBMa najo pasnsTLca ot'b Sv^a , h cjl40Ba- 

Te^LHO HJeH^B a b i^ M03ReT'B BecbMa Ha.io paaHBTbCii ot'b 2a ^b^ v^T* 
Toace camoe 40^3kuo cRaaaTb o Roe4»4»imieuT'6 /^^^ — bi^ hcm-b 

n n n n n n n^ n 

HJmvh a b a' 6' = a 6 t>^a 6' TaKHce ae 6y4eT'B uaatfojibiiiHMi, b6o 

n n n (n) n n n n 

HJieH'& a b b' t^ MO»ceT'b aecbMa Majio pasniiTbCii on 2a b v^q b^ . 

n n fi fi n 91 sfi 

6% Koe<i»4»HaieHT'i P^ HaHtfo^biDitf hmuj^ ČjAerit a b o! v^ ^a b v^^ 

in) n n n n n in) n n »n 

noTOMy HTO, ecjm ^aace t^ = 2u^a , to u totasl a b J V t^ <C.a ft u^ a 



h6o b* << v,^. H TaK'B Koe4»4»HuieBT'b P^ 6yAeT'b npBČJHHcaTbCH R-b 
onpe^rfcjcnuoMj aDaHenifo a^b^v^ a ; h HaKoeeu-b Roe^M^HiueHT^ P^ — 

n n n sn 

KI oape4^eHHOMy SHaHttHiio a b b^ v^2. IIo4o6BbiM'B o(Spaaoii'B 
jerKO paao<(paTb h Bcb nposie nacTHbie c4yHaii ; TaK'b nanp«, ecjui 
4aHBoe ypaBHeHie HM'6eT'B 4Ba hjh rpa a t* 4> M04yJA BOoOpaaca* 
eiibisi Ropiiefi paBBbie Me9K4y cotioio, Tor4a B'b ypaBBeBifl BOToparo 
Kopflfl n-H cTeneoB Kopaefl 4aflBar0) Tpa, b.ib nuTb a t. 4- €pii4y 
CToiiaiBXi» R06««BiueBT0B'b 6y4yTi» BM^Tb Heonpe4'i^eBBbiii 8Baqeflifl. 
87. Ha^iosKBBi Teopiio cnoco6a rpeiM»e» mu mo3K6iii Tenepb cailuH 
enoco6'b BupasaTb b'b B'lkRaibRflX'b c40Bax'b. Ho abubomj ajiretfpao- 
«iecK0My ypaBfleBiio 

npa aoMoaiB Tafi^BUi^b raycca 40JiHCflo cocTaBBTb ypaBBeflie 

VAb n TaRi Be^flKOy nro upa nepexo4'b R^b e«i'64yiomeAiy npoB8B04BOMy 
ypaBBeBiio aa SBaneflie no Rpafiai^ii M'&p'fc Roe4M»BiiieBTOB'b ch nersuMB 
yRa3aTeJBaiB 0^^ Q^, Q^^ y4BoeBBBia npoB3Be4euifl Roe^oaiiieH- 

TOBl» CTOamaSl pB40H'b Ch BBMB BO o6'h CTOpOBbl , BC BMifOT'b 

BJiasiji. Tor4a paacnaTpBBaii Koe^M^auieaTbi (?,, Q^^ (?«» •*..., mm 

MOBCeMl BCTpiTBTb paMB^BUB G^yMaB : 

7* 



IM 



l-ji. Bei Boe#*nueimii (?,, <?,, ..^., Kan op« wnnix%, raKi 
8 npmie^erHbn^ creneiun^ o: npeiWTau»on jorapwwm iHkniKDLnb 
KBa4paTOBib, TTO jaiiaeTca dotohj, <no iipa nepexoAi s^b cji*fc^- 
HHiieMy opoii3B04BOMy Tpamemio, ne too^ko Ba Ko c »# i ueBTM ch 
^leTHUifB. BO H Ha Roe««iniieHTU c% He^eriibiMB TKasaTejJttnt, t4w>- 
eBOUfl DpoBSBeMBi« cocikABBr-b €rh ummm T4 t noB » ae Bviifirib m* 
jiflifl; opuTOB-K« BaHHflaa cb aepnaro apoBSBojHaro jpaBseBiB, aci 

BOe#^BIlieBTM BOCTOBHHO OCTaiOTCfl BOJIOBCHTeJifcBUMB. Brh 3TOB'» 

cjijHsA BC&KopHH 4aBBaro jpaBHeHin A'ibJicTBBTeJbiiue BJiorapasBU 
Bi^b n-Th cTeneBeJi oojj^tcii, BbnHTaii uzi^ KaBC4aro Koe^^H- 
ilieBTa Q DpeABf47Huii- 

^•'U. HteoTopue B3i» Koe«<»fliueBTOB«. rb BB^enKUBi jKaaa- 

TMiiMB» Baap. Qjf Q^^ se BpfltfjBacaioTCfl boctcbcvho bb ir& 

KaKOttj Oflpe44ueBH(Miy flpe4iuiy, a Boofime. kotb oMaBq4^?t opn 
nepexo4il orb 04BPro ^b opoBSBOAflMVB ypaBBeBiii Vb 4pyF(Miy, 
M^nmoTh aBaR'b ; Tor4a €jrfc4yiOBiie aa Hmin Roe^^Bmeaimi 0^$ Q^i 
oBpe4^ jBffrrB Bio4yjH BoodpaHcaeMunL-b Ropaeii, Taic*b ^to Q-Q^^ogf)^f 

B T. 4« OTB4k<IQIOmie aTHB'B BHa^eBlAM-b r, Be.fB<IHBU- I OBp«4'fc- 

jBfOtcfl B.w B3'& Koe<»«»BaieffroB% 4a»flaro ypaBHeBiB ji, b Tm-i* 
ecjfl OHO BB-fceT^ ne (Jo^ie 4Byi'b napi» BooCJpaBeaefluffc mpBBl^ 
BJiB Bce no cnoco6y H3.i03KeHflOBy HaaH Bbioie, Haxo4H o6iiiaro Ha6odB- 
luaro 4tjuTe^fl ypaBiieBiti (12), hto mohccti Cutl raiCHce aecbaa 
npocTo €4*643110 npH noMoma TaCJjBii^ rayGca. 

KpoB'bdTHX'B o6iiiHX'b cjiyqaeB'B MoryT'b 6biTb eaie H^ROTOpbie 
^acTBhie. TaR'b HanpBM-bpiir apa onpe4iijeH]H 04Boro B3'b ^HanemU v 
M0}ReT i> 6biTb coMH'faiiie — npHua44eHCBT'b 4h oho BootfpaHcaeMbiBi^ 
KopH>]M'b HJLH 4')^itcTBHTejbHbiM'B ; Tor4a Haxo4iiM'B, BO o6meMy eno- 
co6y, cooTB'feTCTByiomeo 3T0My t^ ana^eHie t u p'6inaeM'b ypaBHeuie 
x'^ + ix + v=:0. TaK^b eme , ec-iH 4Ba hs^ Roeti^otimieHTOB^b Q cto- 
Amni^b cpH4y iiM']lbioTi> anaieHie Heonpe4'&wieHHoe ; T6r4a 04BH'b ii3'b 
4'£HcTBiiTewibHbix'b Ropneii ypaBHeHiA paeeH-b moajjoo Ropnefi boo6^ 

paHCa6BbIX'by H T. 4. 
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88. Kor4a nepauA npii6jHaKeuHbiA ^uaseiiiii ico|)HeJ( iiaii4eubi| tu 
ocTaHercfl Haxo4iiTi>, ecm ii^skuo, 6oA'he TOHHbia iixi> aua^eHi/u IIo 
oqeBH4uo» npH Toti cTeiieiiu upH^Jifiaceuiii ch icaKoio 4aeT'b 0x1» cno- 
coCS-b rpe4»4»e, ubi MOHceM'b| 6e3'b BCAKaro comb^uia, yaoTpe<tRTi» 4JI11 
dqroJi wkiB cBoeod^b HbiaTOua. 

H TaR'b Ajpe4ao4oaKiiiii» cHa«ia4ai hto uoaepvoMj npn&iuiKeih^ 

HOMJ 3Ba«ieHilO Xo 4'6HCTBBTejbIiarO ROpilA X MU X0TH1I1> HaJf4TH 

6oj'6e TOHHoe ero 3HaHeiiie. Ha3biBaeMi» f{x) uepejio nacTb 4aiiHaro 
jpaBHeHifl 



• < 1 



Tor4a> nojara« o; = ^o + A j7o» no caoco((y HbiOTOba, nojy^iiii b 

f{xo) + Axo f(xo) = o , 

11411 

/Tj;o) + Xo f (xo) = O ; 



• • 



0TKy4a 

Aa?o /(^o) 



o? 



o 



XQf\Xojl 



MuOMCUTeJb Xo UpufiaBJeHilblfl K^h f{Xo) VIMheTh 34icb 4BOdHyiO bm-« 

ro4y : bo n6pBbix'b npou3Be4eHie aro ^^(^0)» nps <iHC4euaoii'b c^eri, 
ropa340 Jierne noj[yHaeTcii B3-b /'(a?o) nence^H npocTo f{xo); bo bto- 
pbixi» 9 TaK^b RaK'b cnocofi^b rpe4Ki»e ASiBTb nepBbifl npB6jB»ceH- 
BbiH 3BaHeBifl RopBefi no4'b Ba40M'b 8X1» JiorapnemoB^, to ropa340 
y40i(lulie ilIiiTb aoRpaBKy ne caaiaro KOpBAt a ero 40TftpB«iia; a npe- 
4bi4ymee ypaBBeBie 4aeT'b npiiMO 

A log a;o = - ^°l . ■ M, 

r4'lb M M04yjb CBCTOMbi JorapBeMOB'b« 

sil. np64nojOHCBM'b 4aji'l&e9 ^to no hepBoMy npii&aa)KeBBOjJily 36a«ie^ 
fliio f B(k>(SpaHcaeMaro KopBB mu - KOTBS^b 4atf4TB HoJiIp« fD^doe * ^r^ 
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naneHie« 0*ieBfljiffo b vb dtomi cjj^ai mm 6y46arb loifn 

/{a?o) + ' irof'K) = O (b). 

IIjCTb nepBoe iipfl6jH»ceHHoe aHavenie MHOHCHTejM BTopoil cre- 
neBB, OTBi«iaioiiiaro Boo(lpa}KaeMbiM'fc Ropfljiifb, CjA^r^h 

B nycTb KopHB dTaro MHO»cflTejifl 6yAjTb 



a?o = - ^o (Co8 (po + 1/- 1 Sin 9o)f a?'^ = - ^o (Gos yo - y - 1 Sin 9)0) (c). 
Tor4a nojrjHUMi 



s 

o 

m nt 



f[Xo) =S [(- go)'^ Cos «1900] + E [(- ^o)*" Sin m^«] V^"^ . 



A«'f) = E [(- ^or Gos «.9)0] - E [(- gof Sin mp^] t/^ , 



71» m 



^o/^K) = -27 [m (-^J"* Cos m^o] + i;^ [m (- ^o^ Sin m^o] l/^f 



m m 



«'of («?'o) = -S [m (-^o)'^ Cos w9)o] - U [m (- ^o)'^ Sin »i^ol \/^f 

TAfb auaR'B cjMUbi oTHOCHTCfl R^b fn. IIojraraeirB ajm EpaTEOCTB (^to 
Bcer^a bosmosrho) 

^[(-^o)"*Cosinyo] = /*CaB (?, i?[m(-^)'»Cosiiiyo] =«Cos T, 

o o 

E [(- ^o)"* Sin «190] = P Sin O, U [m (- ^o^ Sin «19)0] = « Sin T. 

o o 

Tor^a, B8I ypaBaeaifl (b) nojjHHm : 

PCosO + PSinOl/TT+A log«S9(JlCo8r+Jl 8inr^~)=:0 ^ 
i»Co8<?-l>Sia(?/rt+Al0g»'o(«Co«r-«Sinr/^)= O J 
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Ho no HaiDeMy o8Ha«ieuiio (c) 

log Xo = log (-^o) -^ log (Co« ifo > \/^^Sm tf^) 

loga:'o = log (- ^o) + W (Cos 9)0 - }/^i Sin 9») 
= log (-^o) - 9)3 V^-1. 

Csepi^bToro, ecja HCTuiiHoe aHa^eme Kopneli jco ■ »\ BaaosMib 



x^--g (Gos ipzizy ^ i Sin 9) , 

TO ^^ 

loga? =log(-^)-np }/-l , 
log X = log (- Jf) - y |/^ ; 

a noTOMv 

log 05 - log 0^0 = A log «0 = A log Jo + A 9)0 v - 1 

bgx'- log a? o = A iug a;o - A log jfo - A 9V) \/-l. 

BcTaBJfliE dT0 3Ha<ieiiifl A log a^o b Alogop^o B'b7paBBeHU (d), nojj- 

JPCos(?+|/^PSin 0+[« Cos r+|/ITil8inI](Alog jo + A^oV''^)^©. 
PCogO-y^PSui(?4-[« Cos T-'/-T«Sinr](Alogj^-A9ol/^ = 0, 

Ciua4UBafl H Bbi^HTaa »th 4Ba jpaBoenia, Hazo4HirB 

P Cos O -I- it Cos TA log g^-^R Sin TA <po = 0^ 
P Sin O -h A Sin J A log go*R Cos 7A <po^0; 

0TR74a 

PCos((?-r) ^ ^ PSin((?-l^ 
Alogjo = ^^ . M, Ayo = S— ^ • 

r^i Jlf oana^aoTi M04yJb cBCTeMu Jorapn^^iioBi (log). 

90. BnicTo nonpaBKH 4^» 90 mo»cho BbiHHCJiin nonpaMj 4JI U* 
Am dTaro zaM^naern-h, hto 

/; = Sjfo Cos (po , 
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H cji-b^KOBaTeJbHo 

A/*^ = 2 Cos ^o A^o - 2^0 Sin (p^ A^o ; 

a BCTaBJiifl Ci04a aaa^eHiii A^o hA^o« nojy*iBii'i» 

. 2 fgo Cos (Q - r-^ y.) 
Af, = ^ , 

HJH eiae 

PCo8((3-T-i-(po) 



.■ 



A ioK L- — '- . M. 



TaRiiBix o6pa30Mi>, no nepsoHjr npH((ainKeHU0My SBaTOHiiOp bio»h: 

Bbl^BCJBTb BOoCpaHCaeMbie ROpHH Cl> KaROK) yr04B0 TOHHOCTlfO. 

91. HaM'b ocTaeTCH eme paacMorp^IiTb tot'b c^ij^aif, Ror^a cnocofii 
rpe«4»e 4aeT'B, RaR-b aab AfcHcTBBTejBiibii^, TaR'b h 4JA Boo6pa- 
»aeMbii-b Kopoett, nepBbiB-npiiCjiBHceHBbiii aHa^euiH paBSbia Meac4j 

C060iO. P<ieBH4H0» ^TO B^b aTOM'b C.IJ^a'^ 4^B BbIHBCjeBifl 60wl'&e TOV 

Haro SHa^esiA Kopsefi, uomno npaiio ynoTpe(SjflTb enocofi-b HH>TOHa 
TOwibRO B'b TOM^b cjy<ia'lb» Ror4a H3B')bcTD0 a priori^ ^to ypaBHeBiH) 
npuHa4^e»caT'b paBHbie Ropea , b6o mohcct^ cjyqHTCH , hto Tanoe 
paBCBCTEO Ropsefl 6yAeT'h tojbro b^ npe4'6-iax'b nepBaro npB($je- 
HCeHin, T. e. hto RopuH TaRii Hajo paaH/iTca Me^:4y coCoio, mo n 
iif^A^Aij^% tiepBaro npiatfjHHceHiH aTa paaaocTB eme ue aamiTffa, h 
Tor4a ynoTpe6wieBie cnoco(5a HiOTOHa aeBoaMOHCHO. 

92. rpeii»<i»e 4aeT'b Gd'ib4yiomii^ cnocofi-b 4*ih BbisBCJieHifl 6ojle 
TOHHaro aflaHeuifl Ropnefi, Ror4a nepBbia BX'b npBfijiBHceuabifl aHa^eflU 
pasHbi Me»c4y cofioio. 

nycTb nepBoe npafi^HSKeHHoe 3Ha«ieuie RaRoro HB6y4b RopHH 
4aHnaro .yp.aBueHifl Cy4eT'b ajo, To«iHoe ero dHaneRie a; = a'<, + Ato; 
Tor4a no.xy<iHMi> 

f{x] = f {xo + Aa?o) = fi^o) ■*• Ar^o f*(^o) + A< n^o) + A^Ž f ^(o^o) + = o 



HJIR 

1 



f{xo) ° I.« />o) * 1.2.3. f(xo) ^'' 



— lOS ^ 
[Oy ozmaMB Kopni .^aiMffo ffammam vpeaia«^, c, ... T.is. oo^araa 

/"(a?) = (oj + a){oc + b) {x + c){x-^ d) \. .. , 

-h cJthAcnie cocTasa npoH3B04BbiX'L oyiiKiufi /^(a?), f"(a?), /*^(a;), 

bjm miioaKiiTejeS ^ -^ a^ x ■*- b^ x + c^ , mm nojiysBMi> 

/"(a?) oj + a X -i-b x -*■ c '* 

t r(i)" 11 11 

f-- " i ' ■ i ^ i ■■ »» -■ ^ .. ^. ■.^.11 t , «•« .^ pil ■ ■ , ■ I »I ^ I ■ ■ 4. ■••••»••• •— ^ 



1.2 f (a;) (a;+a)(x+6) (a;+o) (as+e) {x+b){x*c) {x+b){x+d) ~ " 

i /*M 1 1 1 ■ 



2.3. /{a;) " (a;+a}(a;+ft)(a?-H;) ^ (a!+o)(a;+6) (x-w/) * "" * (aj+ft) (avHe)(ajW) "*"" ^='' 



'^•.^•n 



J Bi caMon A^i naiaraen 

r^-ik y npoHSBOJbnafl iiejH^uHa^ Tor4a 3aH'ik«iafl. qTO 

t 

m 

(a:+a+y) {x+b+y) [X'H:+y) ... = (x+a) {x+b) {x+c) ... + | {x+b) (a?+c)](a;+rf) .... 
, +(a;+a)(a?+c)(a;+(/)...+...| y+|(a:+c)(a;+d)...+(a;+ft)(a?+rf)+...| y'+..., 

nOAJHUUTb 



«. ""I 






f. = -^ — . g, = -£ /' ., .. . e=i: 



S.*-*-V V(a5+a)(a!+6)^' » (or+o) (a!+6J (a;-w) * , 

^ C-B 4p^oii ctropaBu» nepsam vaerk jpamoHia (o) MOHcen dun 
npeKTaniasa tantrh : 

t. 

' C jii40BaTej&H0 
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a noTOMj miauBafl £^, e% elf .••• aHavenui cjriim e, Kor/ia b% hhz'^ 
nocTaBHifb Xo BMicTO o;, 031^ ypaBHeHta (e) uojljhum^ 

9to ypaBHeHie cjy»ciiT'b 4Ja Bu^iBCjenia Aa^o saROBa 6bi hb tfbua 
Bejfl^BHa dToii nonpaBKH. Ho Ror;(a Ad?o aejiH^HHa Becbiia Majiaa, 
TO Bi> dTOMi jpeBHeHiH Mbi MOHceMi jAepTKBBdiTh HO B&b ^jieHbi enoJHar 

B 0HeBfl4H0 — ^'fcM'B MeH'6e M03KU0 y4epH€BBaTb 4jeH0B'b B% dTOMl 

ypaBBeHiBy T&M'b obo y4o6Bie aab pimeBiii; 04BaEo sce hb aoj- 
mno ynycRaTb aa-b BH4y T']&x'b H^eaoB^b, ROTopue a opa tfeBROHev- 
Bo MajiOM'b Aj?o MoryT'b BM^Tb ana^eflie ROBOMBoe. 

93. jHah dTaro npe4aojoacflB'bf ito BepBoe npB&iBaRenBoe SBa^eme 
RopBB o^o = - 009 B nycTi» Axo = a - ao 6y4eT'b Becbaa iiajaji aeji- 
ii0Ha i-ro aopfl4Ra. Tor4a 

• * ^ ^ 

' a— ao ^«0 o-Oo 

■ (o-Oo)(6-Oo) (o-a,,) (c-Oo) (*-ao) («-«o) 

i 1 

(o-«o) (fr-«o) (o-a,) (6-«o) (c-Oo) (rf-oj 



e! = 



B T. 4* H Cjl'&40BaTeJI»flO y eMB ROpBB, 6, o ^9 •••• TaR^b paSBHTCH 
OT'b Ao, HTO b^Go, tf-a^, ll-aoy.... 6y4yT'b BeJB^BBbl KOHeVIflblll 

B'b cpaBBeBiB cb a - ao^ Tor4a bi ypaBBeBiB (/) 4«ib BuvK«ieBia A^o 
40CTaT0<iH0 y4ep3KBBaTb TOJbRo nepBbie 4Ba qjeBa, ROTopuB 04Bb 
To.ibRO B 6yAjTh ROHe^BbuiB, Bch »ce npoqie CjAjTb^ wh cpaBBeBii 

CbBBMB, BO^B^BRaMB BeCbMa MaJblMB BJB l-rO» B JB BbICinHX'b flO- 

pa4R0B%. H TaRi B'b aTOM^ cjijnaA Uhi nojy«iBM'b : 

l-HetAa:o=:l-^^Aa:>=:0, 
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RaK^fc ti cjAMjwh no ciioeo6y ibioTOHa. Ho «ej8 mu Hidkem jisa 
nepBbifl opii64oiReHHbifl BHa^eHiii Kopseit paBBUA veauj co6oiOt t« e. 
e€JiB KopeBb b TaRHce Majo paaoBTbca ot'^ ao, KaR% b Kopea^ • 

aBaMeHarejit secbMa Majyio maiahubj BToparo nopBARa, BCj'&40Ba- 
TejbHO BI jpaBfleHifl (/) fle^baii npeaefipiraTb ^jieBOirB e^ Ao^St H<fo 
oB'B 6yAtT'h Bu^Tb 3Baqenie Rone^iBoe, Bci xce npo^ie ^jeBbi CBOBa 
6yAyTb BecbMa najua BMBUBbi b^b t-ro, bjb BbicniBX'B nopii4KOB:b. 
H TaK^, B-b dTOM'b cjjnai, 4JA Bbi^BCjeiiifl Aoof MU 6y4eirb BiiiTb 

i..^a.o..';a.-i/±i>a.o^^^Axj=o (g). 

EeJB nepBbia npB6jB»ceBBUB SBaieda Ropsefl 00 = h 4iiicTBBTejb- 
Hbifl, TO npBpimeHiiO araro ypaBBeuiii ubi iiOBceT-b BcrpiTBTb Tpa 
cjijHaB : 1-lf o($a RopBA ero MoryT'b 6biTb 4'il^AcTBBTejbflbie b ae^ 
paBBbie ; Tor4a 04Bfl'b b31> flBX'b 6y4eT'b cjyHCBTb nonpaBROio 44« Oo, 
4pyrofi 44A bof B 4ajibB'biiinee BbiiBCjeeie Ropsefl a b b MOBcen 
6biTb C4it4aB0 yace no cnocotfy HbiOTOBa. 2-if c^y<ialf— o(Sa RopBB 
ypaBBeBifl (g) A^HcrmTejLhBhief bo paBBbie Me9K4y cotfoio; Tor4a ■ 
Vh npe4'i^4ax'b BOfiaro npatf i BBceHia RopuB a b 6 paBBbi Me2K4y« Ha— 
BOBom 3«-it cjyHaii«-*o({a RopBB ypaBBeBiA (g) BOofipaBcaeMue, Tor4a 
4aBfloe ypaBBeBie ({y4eT'b BM'ibTb 4Ba Boo6pa»aeMbix'b RopBB BB4a 
a-«-/3y^l Ba^p^-l^ vAh /3 BejB^BBa Becbna iiajaii nep- 
Baro nopfl4Ra. noTOMy hto bi cyMMi» e» 4Ba H^ena 0TBi^aH)nQe 

1 1 

dTBirb RC^Bflimnb — =: + — :r G0e4HHBTeB Vb 04Bfl'b 

(x+ l^^-^a " s^ * ROToparo 8BaMeBaTe4b tfy4eTb T04bRo Tor4a 



^4- a 



x + a 



BejBiBBOio Becbna MajoH) nepBaro nopB4Ka9 Kor4a fi 6jMvn Toro 
Bce nopfl4Ra RaR^B b oa-a. 
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. Tenbpb y»e ovbh^uo saswn dtfmmi^ uo 

Ae9% 0Odite JByx'b pasBui-b Mes4y ooteio, 

a?' + 8 55* + 6 = 0. 



nepBoe DpousBOAHoe jpasBCHie ($yACT& - 



•i . 



a?' 4. 9a?* + 36aj' + 8« = 0; 

ttropoe 

x^ + 81a?*-648j:3 + 1944a?» -2592a:+ 1296 = O , 

TpeTbe 

a?'-1296a?*+ 1 1745 j;*+104976a?^ + 629856 a?Vl679616aj>1679616=0. 



•1» 



Orcfo^a nepexo4Hiii ki iorapiieaiHqecKoaiy cqeTy, t. e. Biit>CTo Ka»Aaro 
Koe««HKieBTa ^epem ero lorapiieHi, Buicr^ ch coorB^TcrBjtomuM-h 8Ha- 
KOii> u nojbajCMca TSi6iuu,BMH Tajcca 4Jfl BbiHHCJCBifl Jorapii«MOB'B ko6«- 

^m\^mowh ci^Ajv)mu\'h DpoH3B04Hbix'B ypaBHeHiii. Bocx04a 40 aocbuaro 

'• • * . ' 

^poH3B04Haro ypaBHeHiA, nojj^uifb 

M ' * 

O?' + 50,98747 x^ + 94,96298 oc' + 138,34756 a;* + 158.73567 o?^ 

+ 178,62144 aj^ + 189,15081 x + 1 99,20672 = 0. 

34'ibcb Bbi*iiicjieBie OKaB^HBaeTca, n6o aa Koe««iiuieBTbi opu ^*, re^^ o;^, j?^, 
npB nepexo4l ki cj'l4yK)iiteMy npoii3iio4BOMy ypaBdeBiio, coc^Anie KOe«~ 
«HuieBTbi ae umi«)!!* Bjiaaifl. ^to RacaeTCfl 40 koe««iiiiieflTOBii npu x*, 06^^ ar, 
«0 i^fw^>. ^^ tp^Tb^M^ npouBBOiHoai-B jpaBnefliu« a noe^i^iiie bo bto- 
poMi u mecTon CTaBOBifrca OTpunaTejbBBiaii^i 0TCiD4ft aaKjmHaeaiif ^to 
t^ifuv^, jpan^eHia.JiiiieT-b. jffL napu Bootfpasaeaibin icopnefi, korop&ixi 
ai04yjiH onpe4'bjaTCfl Bbi^uTaa h3'b Koe««imieHTa npH a^ — -^ Koe««usiieBrb 
npH o;^, H8I Koe««HKieBTa npa x'^ — Koe««imieHrb npH x* h t. 4. A 
fi]teilH(^,^ih8biBlbi i'6iteTBiiTejtbBbitt k^piita* yj[)8fBBeMH'9^KMio' ei^ Btd>a^Jii 
Boo^pavcaeifbiTi gf, gf,. jf , nojy«]Hii'b .* 



/j^ = 0,341250, 
/gfjr: 0,156929. 
/9^ = 0,080802. 

Haxo4fl no o^n^evj cnocoGjr cooTB^TCTBjioiiiia dTim uoAJJtBu-h sna- 
^eBifl f, MM jBn4BMi, ^TO 4aBHoe jpasBCHie, npH nepsoMi nputfjHMceHiu, 
MO»eTi 6bnh Dpe4CTaBjeH0 Tanun otfpaaon : 

{x -h 1,68186) {x' - l.lStM^ ^ 2,19405) {x^ - 1,92464 x 

-.. 1,48527) (x*+ 1,47553 x+ 1,20447) = 0. 

IIpuM. 2'4i, 
VpaBHeme raycca 

7 63 176 63 7 1 

^7-, — X'h X^ X^ a?' + — • OP — — — rs 0. 

2 13 143 286 429 3432 

VaumoKO* saaifeBaTejieft h bocxo4' 40 7-ro npoH8B04Baro jparaem«, 

jvujnn, ^TO ■(Hb Kopan Maaaro jpaBnenia A'kkcnxnQivah\b h orpima- 

T«jbBbie (no Hameiij oaHa^eam]. A Haeaao. aasbiBaa 0th ko^bh no no~ 

pajRj ^HcienHOtt vn Bejn^nau SjasaiiH a, h^ c, d, e^ f, j^, au nepBarQ 

npH^jBKenia, noajvmn 

h :s 9,98886, 

«>=. 9,9397», 

le = 9,84699, 

M =9,69895, 

h= 9,47287, 

I/ =9,11138, 

Ig = 8,40562. 
UpuM. 5-ii. 

«' - Sa;* - 3a;» + 4«* — 6« + 6 = 0. 

Bocxo4a 40 8-ro npoH3B04Haro jpaBnenia, oojjhhmi 

X' * 74.95884 a" + 122,81202 x' - 151,32153 x* + 179,58882 x> 
+ 190,991 29 X' + 195,21 132 x + 199,20704 = 0. 
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^oe*MiiiieHTbi i^H x^ H X iiirfcior& Beoope4'bjeHHoe 8Ha«ieiiie n opn nepe- 
xoa1 oTh 04HOro iipoH8i04aaro jpaBseni« ki 4pyroM7 Minaion aiian; ot- 
Ey4a BauiOHaeiii, qTo jparaerne iiii'len Ahi napu Boo^pasaeiibiz-b Kopseft, 
EOTopusi M0471B ODpe4ijaiOTca BbiHinraa hbi Kue*«BaieBTa upu x^ Roe«- 
MmieHT% npu x* h bbi Hjeaa HeaaBHCBn^aro oti ^ soe*«BqieHTik upa x*; 
4iAcTBBTeJbHue KopHH DOJj^aTCA BUHBTaa BBi Kax4aro oape4ijeflBaro 
Boe««BiueHTa ero npe4bi47n(ift Taisce 0Dpe4'biaHHbifli. TaKBVb otfpaaovb 

ta =0,292809 
Ib =0,186937 
Ig^ = 0,221785 
le = 0,04454! 
/(/J = 0,032093, 

<;ooTrliTCTBynii|Ui iiOAj.iaHi g u g^ aaaHeaia /' h /*, Muaeao ■uqacj«n 
nojbBjflCb jpaBHeHiflMB 

a + b-i- €-*-[+ f^=.pj=:0 

g^ g]{ab + ac + bc) + ob cg^ /, -*- ab cg] f-f^-- 5. 

Doi^ffc ^ero, npa oepBOHi opaGiBSceHiB, 4aHHoe jpaBseme MOSKerb 6hiih 
Dpe4CTaBjieHo raiBin o^pasom : 

(x ^ 1,96249) {x - 1,53790) {x^ 1,11800) {x^ ^ 1,29258 x 
+ 1,56642) (a?« - 0,60917 x ^ 1,07669) = 0. 



I. 

HCTOriHECRlil OBSOPl CnOCOBOB'B 4^11 P^IDBHIII «iRCJBH«- 

HbIX'B AjrEBPARHBCRHSl ^PABHBHllt. 

94. PimeHie Hacjenauzi ajn e6paB«iecRHX'B ypaBHeHiii cocTasjiuio 
BI naTeMaTB^ecROiii aBajBai, cb 4aBBBX'B nopib, 04By h3'b 9a4aqk 
nepBOKjiaccflux'B, RaK'BnoTOHy9 iTOMBoro BecbMa BaHCHbix'B Bonpo- 
COBI aHajBda npHB04BTCfl k^ pimoHiio qBCjeHBbix'b ypaBHeBi0» TaR'B 
H noTOtfj, <iTO piinenie sto npeAcrahJiHAO 40Jiroe apeMA npessu- 
HaifHbia Tpy4B0CTB, RaR^ CRopo CTeneub jpaBHeHifl tfujia 40fi0JiBH0 
BbicoRa. 4aHce h b'b HacToamee BpcMAt HecnoTpB aa naoro cnoco- 
6oB'b, B^b TeopeTH<iecROM'B OTHOmeiiiB uenorp'6uiBTeJLHbix'b| p'lbnieBie 
jpaBBefliif BbicoRofl CTeneuH Tpe0yeT'b MBorocJOHcnbix'b abiiBCjeniH. 
Do dTOMy Hey4HBBTeji>B09 ^to 40 OTRpbiTiB 4B««epeflaiaj[i»Haro hc^h- 
GjeaiA, Muoro reoMerpoB^b aaaBiiajiBCb 9a4aHeK) o p'£meBiB 4B(MeBHbix'b 
aJre(SpaR4ecRBX'b ypaBHeBitf, ocoCobho ch Toro apeMOHa ror^ yBB4'6- 
JH ^To oOuuB <»opMyjbi 4dB p'fcuieBia ypaBfleBifi y»€e TpeTbeM b 
neTBepTOil CTeneHH BOCbiia cjoacHbi b ito ypaBHeflifl 4aHce Tpaibell 
CTeneBB npe4CTaBJiaH)T'b raRie cjyqaB^ vb ROTopuii abnacjeaiai 
KopRoU no o6mBM'b •oyMyjaM'b HeB03MO»cao. Ho Bonpocb o pdb- 
meaiB HBCjeHBbiX'b a^re6paBHecRBX'b ypaBBeBifi nojiyqRjrb eme 
6ojbniyK> BBHCBOCTb Cb 'Ax'h nopi naRi HopBeHccRili saTBiiaTU^b 
A6ejb 40Ra3aj'b9 ^to 4^b piiuenia ypaBHeHiti Bbime mnapToM 
CToneaH o(Smefi <»opiiy jbi f Bb pa4HKa4ax'b , ue MoiReTb b tfbin. 
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Do dTOMy naM^b KanceTCii He 6eaao^e3Hb]M'b npocil^AHTb bo- 
npocB o p'fcnieHifl miLCJkeuBhi\'h ajrefipaH^ecRBii jpaBneniti ci» Tix'L 
caubii-b nop^B Ror4a noiiBHjracb nepsbifl nonbiTKH ^aTb cnoco6bi aj^r 
dTaro p'fcuieHiA» KOTopbie mo»ciio HaaBan cROJbKo BB6yAh oCmuMB. 

Dpa aTOMli Mbl OrpaHHHHMCII TOJBKO JpaBBeHIIIMH CB 04HOIO 
HeHSBiTHOA. 

CDOGOB^b BbETA. 

95. DepBafl nonbiTRa 4aTi> 0611118 cnoco&h juh fl^meuin ajire6pa- 
H^ecsHX']b ypaBBeai8 Beixx cTeneHefi, uf^BuaAMTiKBVhi cRojbRoiiaMb 
BSBicTiio, MaTeAiaTBRy XVl*ro ctoj^&tia BiieTy (Viete). 3aM'ibqafl, 
HTo B3B^e^b Ropeiib RaRoH HB6y4b CTeneHH m, H3'b HH(Ma a sua^erb 
Ba34TH 04H0 B3'B auaHeHiti X y40BjreTBopHK)m»x'b ypaBHeHiid a^ = a, 
BbeTii Hce^ajfb o(5o6miiTL cnocofii BSB^ie^eHia Kopaeif, npH&r&HBB ero rx 
p-Jtinefliio ypaBHeHifi Bct^i CTeneneti. Ho, necMorpA aa MHorifl ynpoiEie- 
HiB c4'i&«AaHHbiH B'b cnocofii Bbera FappioTOM^b (Harriot), RaR-b roBopuTX 
MoHTioRJia {*)f npBMiuenie ero R^b p'£ineBi[0 nojiHbixx ypa6BeB]fi 
4a>Ke TpeTbeii CTeneuH Tpe6yeTX y»€e c^buikomi MHorocwiO}KHbix'b 
BbiiHCjeflifi. »laHrpaHffCb BnpoHeMi noKaaaa^b, ^to ecjm ypaBHeHie 
npHBe4eBo r^ TaROMy BB4y9 hto Bcb ^^eflbi C04ep3KaiQie Ben^B^cr- 
Byio BewiHHHHy uo^osKHTe^ibHbie, a HJiefl^B B3B'ibcTBbi0 OTpBiiaTejHbiM, 
npiiT0M'b Ror4a bsb^ctho nepBoe npii6^H>KeHHoe SHa^enie BCROMaro 
ROpUHf TO npBM^&HeHie cnocofia Bbera ycoBepineBCTBOBaflHaro Fappio- 
TOMi* Ri> BbiHnc^eHiio 6oA^ TO^Hbix'b 3Ha<ieHiii dTaro Rops^r y>Ke 
fle npe4CtaBJiAeT'b ($ojbniaro 3aTpy4HeH]B. 

96. B^b caMOM'b AiiJi^f npe4n64o»cBM'b BanpKiM'£px, ^to ypdBHeHie 
TpeTbeH cTcneniH 

ymB* Mi^lliy 'rpeAjeuhifi m^^j v* e. iipe4iiojo»ciniii, ^ro kob^h^h* 

(*f HSt. ded TMalfi. par Montucla t. III, p. 1«. ** 



— lis — 

meirru A^ B, C, SA^icb nncja nojoxciiTe.ii>Hbiii HaBoneifB nepeoe 
npHtf.raHceiiHoe aBaHenie HCROHaro Ropsa tfjKBOio a; HeraBHoe sua- 
iMHie Kopea nycTB 6yAeTh xsa+p. HoJijHBVh 

a' + 3a^p •*- Sap* + p» + Aa* + 2ilap + Ap^ -^Ba-*- Bp- C- 0^ 
p (8a» + 2Aa + «) +p' (3a + i4) +p« + a» + ia* + J?a - C=s O ; 

OTKJ^a 

C-a(o*+i4a+i?) |(8a-*-i<)p*+pa| 

H caiAOBaiejrao 

dro HepaaeHCTBO b Mo;KeT'B cvjHciiTb /cja oTbiCRaBiA npHtfjnsReH- 
Baro SHaneHia p. HaabiBaa dTO aBaieiiie p' h no jaraa p^p^ -^qf A*ta 
onpe4'6.ieiiia ; nojyqBM'B hoboo nepaBencTeo 

C-(aV)|(a^pV-*-ii(a.vp)-»-J| 
3(a+p')*-h2i4(a+pV-^ 

97. 0HeBB4flOy HTO dTB BOpaBeHCTBa TOibRO T0r4a BMilOrB MiMSTO^ 

Ror4a BI 3a4aHH0M'b jpaBsefliB Bdb Hjeau nojOHCBTejbBbi RpoM'b 
nocj'64Bflro. JIab npBBe4eBifl ypaBflefliii R'b dTOMj BB4y tlarpaBnci 
4aeTib TaKott cnocoCSi: aaaoBenfb a h 5^a rpaBHUU 04Horo B8'b 
Ropaett ajre6paBHecRaro jpaBBeflia F(x) = O ; ecJH • h 6 BuSpasu 

« 

TaRBM^b 06pa30M'b9 HTO BCfc 4pyrie 4^fiGTBBTeJbBbie ROpBBi paBBO 

KdR-b B 4'i^ficTBBTejibBbiB ^acTB BOo6pa»caeMUX'b Ropsett jpaBBeBiA, 
jeHcaTi BB'fc rpaBBm» a b 6, to no4CTaBOBjeBie , bm^cto sCf Bbipa- 

a-*'bx 
mema -- — npBBe4erb jpaBHeaie F(x) = O ri TpetfjeMOHj bb47» 

TojbKo tfbi MeBbuiaii rpaBBiia a 6bua 40CTaT0HB0 ((jb^rb R^b BC« 

ROMOMy ROpBK) {*). 



[*) Traitč de la rčsolution des ^ations immeriqae9 par Lagrange (Mate 
XU p. 234). 

8 
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98. rjaBHBifl ne^ocTaTOK-B cnocolki B^era otobh^ho cocTOim 
wh TOMI, HTO owh Tpe($yeTib asaHia nepearo npotfjnaKeHHaro anaTOBm 

KOpHfl H npHTOirB CB B3B'fcCTIfOiO TOHBOGTiiO , — - a dTO B COCTa— 

BjaeT-B rjaBBjio Tpy4B0CTB BpflpšmeBiB jpaBBefliii. IIpBTOii'B npB- 
Cjflffceflie r'b bgromohj Ropsio, npB BOMoma npe4bT4yniBX'B Be— 
paBeflCTB'By BecbMa Me4JeBB0/ TaRi> hto RaaK4oe aoBoe jii8cTBie 4aerB 
TOdbRo 04By TO^flyio UB^py BCTHORaro aBa^eaia Ropsa. CBepx'B Toro^ 
RaR^b noBpaBRa BCROMaro Ropaa onpe4'i&jAeTCB Bpa BOMoma Be* 

paBeBCTBa, to 0qeBB4H0 npH Bbltfop']^ dTOfi BOBpaBRB Bcer4a ecTB 
B'fcROTOparO p04a SpOBSBOUrBi Be y40((flblfi B'b TOM'b CUiMjAf HTO 
Bfl0r4a Bp0BO4BTCfl 4'fci[aTB IliCROJIBRO BOBblTORl HTO($BI BatiTB BC- 
TBBByiO iifl«py ROpBfl. 

99. BoaiieirB b^ npmu^fh ypaBfleBie yH£e BpBBe4eflBoe Ri muLjf 
ROTopbifi Tpe<$yerB .larpaBSK^B - 

o?« + 2a?^ + 4a? - 8 = 0. 

HaaBiBaa a nepBoe BpatfjBSKeBBoe aBa^esie i^opBff, 4^fl 0Bpe4'&ieBiA 
noBpaBRB p 6y4eM'& Bifi&TB BepaBeHCTBO : 

^ 8-(a^ + 2a+4)a 

Ho JieFRo BB^^TB« ^To 04Bfl^ Bsi RopBeif 4aBBaro ypaBfleBia je* 

BCflTB Bie3K4y rpaABiiaMB O a 1; a BOTOMyy no^araii a=: O, BOjyHflM'b 
3 

^ <^ - ; nycTB p = o y 6 ; Tor4a BOBaa BoapaBRa q 40jr3KHa y40BJie- 

4 

TBopaTB TOMy TRe Bpe4bi4yBieMy BepaBeQCTBy, bx ROTopoifB 40J[acB0 

O 375 
T04BR0 BOJiaraTB a=0, 5f r.*e,q<l J ^^ bjb flf<C 0^055. .. nojaraeu'B 

6,75 

9 = 0, 05; 4*vH o0pe4'&ieBia flOBofi BoapaBRar noj[yHBirBBepaBeBeT0O' 

0.S8625 

r < -^ j-BjB r< 0,00402 ....• IIvctb r= 0,003; Tor4a flOBaa 

7,1075 '' 

^ 0,007269628 

nonpaBRa s 6jJim 0Bpe4ijeBa BepaBeBCTBoui g< - igo^g? " 
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BJB << 0,001019, B TaKi ^ajie. HpuitjBaReBHoe aea^eBie RopBii 

6yA'^Tb cji^AOBaTe.ibflo 

X = 0,5539. 

He BM^ii noxh pyRaifB coiBflefliH Bsera bjia FappioTat mu neiio- 
Hceifb CRaaaTb B'b KaRoirB bbaIi obb mjh cboA cnacotfi; bo Taft^B, 
KaKi^ 4aeTi ero JarpaBaRi , job^b Majo oTJUi^aeieii, Rar& mm jimi« 
4Bir& BnocA^ACiBiB, orB cflocotfa H^Knosa. 



CnOCOEl BblOTOBA AJfl BblHBCJEBIH ROPBBJi AJFEBPA 

HECKBS^ yPABBEBlif. 



100. 3a cnoco(SoMx Bb6Ta cj'll^4yeT'& cnocotfi HbioTOBa MHBbi^m^ 
CJieHia Ropsefi ajiretfpaB^iecRHSi ypaBH6Hiit. HbiOTOB-b npeAnojiaraeri, 
HTO nepBoe npa&iBHceBBoe asaieRie BCROMaro Ropsa yHce mvkcno; 
no a^TOMj ero cnocotf^b , TaRHce RaR^ b ciioc66t> BLeta, c^y3RRT'B 
TOJbRO 4*iH BbiHBCjeHiii nonpaBRfl dTaro nepsaro npR($JiiHceHifl. 

nycTb nepBoe npB6jH3ReBHoe aBaneflie Ropsa a ypaBHeBiA F(x)=0 



F(a + p) = F(a) +p ^(o) -*-pl F^{a) 



jpf = 



(i). 



Ho eCJfl a 40B0JbH0 ($JIB3Ro] RX BCR0M01fy ROpBK) , TO p 40JBCBO 

paacMarpBBaTb RaR^B BejBqBBy Becbiia Bia«iyK>y ROTopoil BTopuiiB h 

BMCUIBMB CTeneBRHB MOHCHO npeHe6p^raTfc| b RaR^B Be4B4BBU F*(a)f 

/f^(a), Be MoryTX (Jmtl tfesROBeHHbiMB, no CBoficTBy ajre(SpaBqe- 

CRBX'b 4>yBRI]liity TO 4*IH BbllBC^eHiA BOOpaBRB p Mbl nOJyHRM'b ypaB-* 

neflie nepBofl cTeneaB 

F(a)^pF\a)^0, (2) 

03^ ROToparo 

F{a) 



j) = - 



F'(a) 



= q. 



8* 
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A cjiAOBaTeAfio nopoe iipB({jtii»eBHoe SBaneme vopna ($yAen 

f(a) 

Hto((u oojTjnniTb hmjtio nonpaBKj, IbioTcmi^ v& jpaBneme (1), htA- 
CTO jp CTaBBTb jr ••- r H B'B pe3 jJbTarb ortfpacbiBaeri BTopua h Buemia 
CTeneoB r. Bnpo^eirB, RaR^B npe^^araers Raphson, ajih BbiiBCieHifl 
RaHC4oif HOBOif noopaBKB, moscho npflMO vh jpaBBeoie (2), BiiicTO 
nepBaro iipB6.iBffceflBaro aHaneBiii RopBfla, ciaBBTB BTopoea', sni« 
CTO BToparo — TpeTbe b t. 4* 

101. jlarpaBBCB ssLuina&fhp hto cnocotfi Hliotobs toibro Tor^a 
MOBceTib tfbiTb ((eai BCBRaro coMHiHui jnoTpetfaeai^ Ror4aa-a-py 

t ^ 

no wcj[eBBOMy sBaneHiio, MeBBme a--a^ hjui SHane Ror4a >> 

• B'B caMOM^B Atji^ << - a iipe4CTaB«xfleT'B norpiimHocTB nepaaro 

npBtfjBBcefliB, a — a-jp norp'&uiBOGTb BToparo npR^JBaRefliii, h oho* 
BB4Ba cnocoi^-B Bbi^nicjeBiii Tor4a tojd^ro lopom^B, Ror4a BTopai 
norp'6mHocTb MeHbme nepBoit. HTO($bi cy4BTb Bcer4a jm cnocotfi 
HbiOTOBa y40BJ[eTBopfleT'B dTBMX y C JOsijiMi I tlarpasacb nocTynaeT*& 
TaRBiTB oCpaaoM^ : 

nycTb RopHB ypaBflefliA F{x) = O «y4yTX a, /?^ 7, .„.. vbi no- 
jy^RM'b ; 



£(a) 1 11 

F(a)'"if-a a-/? a-/ 



a C4&40BaTeAB0 



jP = 



1 » 



r4i 



j^^ 1 ^ 1 ^ 



H TaR^y norpiiDBOCTb BToparo opB($jBHcefliB npa BU^BCjeniii Kopna 
((y4eT'B 
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OTK74& 



ct< 


-a- 


•P- 


J) (a- a) 
a-« 


• 


1 




1 


1 


M 



a-a-j> a-a (a-o)'»jR 



Ha^b 9Taro jpasBOHiA otobiuhoi no no m^cMBuouj ana^ieiiiio ■' ■ ■. ■> 

Civ^erb 6ojibnie f ecjB It h a -a 6y4YT*B €*& 04HHaRBira ana« 

Rami, HTO BoaaiOHCBO tojako b^b tobi^b cjijnai Ror4a a tfy4eT'B 6oja^ 
me BJB MeBbme Bcfcsi 4'ibficTBBTejbBbix'B Ropseit 4aBBaro ypaB- 
HeBifl a BC'lx'b 4'i^flcTBBTejbflbix'b HacTefi BOoitpaaKaeMbiz-b RopBeff^ 

eCAH OflO BX'B flM'&eT'b. 

102. Ecaa Be JBHBua a Bey40BJ[eTBopflerb dTBifb yCii0BiiiMi9 to 
ycji0Bie BomcaRBOCTa BpairibfleBjB CDOcotfa HbiOTOBa namejii TaRBVb 
o6paB0in 



HO BTb npe4bi4yiiiaro ypaBBeB!fl Baxo4Bii'b 

1 1_ 2 1 

a cj4(40BaTeABo I 4<xfl j^oBjersopoBia noc4'i4Beiiy HepaBOBCTBj 
AOJBCflo nojiaraib 

O, 



2((«-a)Jl+l>0. 
•larpaBtfci aaiiiHaerb, hto RaRX aBaneaie JI 8aBB€BT'b otx 4pyrBxi 

KOpseJt /?, /...., ROTOpbie Befl3B'bcTDbI) TO Tpy4B0 9 B MOHCeT^b (SbITb 

/(aHce fleBoavoHCBO naitrB hpriori npB8flaR'b no ROTopoMy MOHCHo6bi 
cy4BTb — 6y4eTXJB BunojBeno Tpe6yeMoe ycjiOBiei B4flBirb(^}. Ta- 

(^) Trait6 de la rSsolution des 6qoation9 nam, p. 128. 
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RHirB oCfpaaoM^ JIaHrpaB3KX nojiaraeTX, mo cnocoC^b HbiOTOBa ho* 
SKeT^btfbiTb npHif&HeH^B R^B Bbi^HCJieHiiO TOJbKO HaH($ojbniaro HHan- 
Meobinaro RopHA ypaBHeHifl. Mu jBce bb^^jh hto BCRopi nocjrb JiaB'^ 
rpafl3Ka ^jpbe noKasajfB, hto cnocotf-B HbioTOHa sio»cho npBM^BBTb 
K'b Bbi^flCJLeBiio RaKoro yro4BO A^bficTBBTejbBaro RopBfl ypaBfleBiH. 

1 03. Ha-b npe4buymaro bbabo, qTo paa jb^bub npaCSjBHceBflbia 
3Ba<ieBia RopsA a (SyAyT'& afa'*'qf a-hq'*-rf npBTOM'b 

F {a) '- F{a+q) F{a-*-q*r) 

JlerRO BBA'&Tb , HTO BejBHBBa r 6yAQT% BecbMa Ma jan nopn^Ra q\ 
BejB4Bfla < Becbiia Ma^aA nopA^Ka r^ b t. 4. B-b caMOM'b 4^6 } 



F(a + 9) = F{a) + qF'{Q) + qlF^{a) + 



Ho j = ->p--., a noTOMy 



fKa^y) = j^r(a) 



^ ••«• 



0TRy4a H 3aRJi0HaeT'b hto r 6y4erb nopA4Ra 9''. 

EcMB Bci SBaneBiA g, r, «, ... paaeepBeAfb b% crpoKB b pacno« 

J09KBIl'b BX'b no B0CX04HmBMX CTOneflAHl 0T'& F{a)f TO 4*XA BblHB- 

cjieaiA RopBA a nojyHBMX CTpoRy 

^^ F{a) m^)yp'{a)^[no)yn^) ma)yF^(a)\ 

ROTopafl B-b nepBbiil pa^b 4aBa 6bi.xa dtijepom (*)• 

104. Mbi aaifl^TB.iB, HTO caocotf^b BbCTa bjb FappioTa^ B'bTOHi 
BB4^ B'b KaKOM^b yRa3b]BaeT'b Ba Bero .larpaBBci, secbiia MajLO ot- 
jaraeTCA orb cnocoCfa HbiOTOBa. B'b caAiOM'b 4'64'& BepaBCBCTBO 



IW««M«I««MHB«« 



{*) Trait6 de la rčsol« des equ. nam. par LangraDge p. 211. 
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KOT(^^ auu auijH Bume 4JUi BJUHBcieHiii nonpauca nepnaro npa-- 
CjaHcenHaro 8Ha^euiii a Ropan jrpaBueaia 

MOHceTX ^hiTh npe^CTaBjeHo TaROM^ otfpasoM^ 

r4^^JF'(a) 03HaHaeTb nepByio qacTB AaHHaro ypaBiie0iA coBCTaBEOioa 
BBiicTO X. B^ caocoCJb HbioTOHa sto HepaBeocTBO saviHaeica pa- 

BeaCTBOM^. 

GnOCOB'b POJJfl. 

105. 4[o cnx'b nop^B mu BBf&^H cnocotfbi ajl^ BbnH&ieHiH tfojrie 
npHCjBHceHHaro ssa^eHia ncKOMaro Ropsa ypaBueBiB» Ror^a nepBoe 
npH6jiB»eeBHoe aiianeflie jHce B3B'£ctbo; ho b sta cnoco6u, RaR^b mu bh- 
A'kiBy ne Mor JB uaaBaTbca Bao3U'£ y40BjeTBopBTejbBbiMfl, b MeHuy TiM'b 
rjaBHaB Tpy4flocTb 3a4aqH op'biueiiiB Mflc«ieHBbix'b ajre($paflqecRBX'b 
ypaBHeHifl9 bmobho OTUcRauie oepaaro npB&iBaReHBaro aHamHiflRop« 
HoS, ocTaaajacb eme »e TpoHyToio. OTucRaaie arai^ nepauzi apR« 
6aBaKeHHbixx aHaHeuifl ocHOBUBa-iocb 40 CBX'b nop^b aa cBolfcTBrb 
a'kibixx paaioHaabHux'b oyHKaifl9 B3B'£cTflOM'B eme Kap4aay (Car-* 
dan) (*}, a cocToameMi* vb TOM'b , «ito ecda wh 4aBHoe ypaBaeBiet 

BM^CTO aeBBBiCTHOfi, nOCTaBBM'b 4Ba HBCJa a H 6, TaRIA ROTOpUfl 

^aiOT'b pe3yjbTaTbi cb npOTBBBUMB anaRaMB, to MeaR4y btbmb ^ib« 
cjaMB aeo(Sxo4BMO aaxo4aTCA noRpafiaefi Mipi 04BB'b 4iflcTfiB'" 
TejbHuii RopeBb ypaBHeBiA. Ha ocaoBaBiB dToit leopeMU, oqeBB4ao 
40JiaKHo ($buo B'b 4aHHoe ypaBHeHiey bm^^cto HeB3B'ibcTHotf Bejia^aHU, 
noACTaajaTb paA^b npoB3B04bHbix'b ^Mcejx 40 t']&xx nopx noRa no- 
ayHaTCH 4Ba pesj^bTara cb npoTRBnuaii suaKaMB. IIo dT0My mo»cho 
npe4CTaBBTb ce6t naRoro Tpy4a ctobjo Haxo4HTb nepBua npatfjB- 
HceHuuH 3ua4eHifl Ropueit BeJBHBH'^ ROTopbix'b npe4BapBTeJbno 

UeB3B'ibCTH0 , a B'b OCOfieaHOCTB ROpsefi (UB3RBX'b MeHC4y C0601O1 

(^) Histoire des Sciences Mathčm. en Ilatie > par Libri t* III. 
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DOTOMjf HTO ecjB 4Ba <iHCja a B bp iioACTaueBHbiflL BM^To Rena- 
tlcTBott BI Asmnoe ypaBHeHie asiot-b peajabTaru c^b OAHoaKanra 
8HaRaM0^ TO Hai aTaro eme ne cjA^jej^b saKJiOHaTb, hto MeHCiiy 

a B 5 B'&T'b 4'i^fiCTBHTeJLUblX'B KOpoefi , BeCbMa MOHCeTl (SblTb y HTO 

Meac4y bthmb HocjaMB .leHcaT-b 4Ba 4'6ficTBHTejbubix'b Ropsa , h 

0SeBH4U0 TOT-b B 4pyrofl CAJHaii MOHCHO OTdHHaTb TdbKO ^pe3BU- 

^aflao (SaibmBM'b ^acjosfb no4CTauoBaR'b , oco($eBflo eciB Kopsa 
BecbMa 6jiB3Kfl M<»»£4y C06010. Mu y»ce ae roBopaifb o 4Byx'b 
KopBAX'b paBBbiz-b, DpB&ffBHceBfloe aBa^oflio flX'B no 8T0My cnoco0y 
BBKor4a se MonceT-b (SuTb Baii4eflo. 

106* ry44'b (Hodde) yflfl<]TOHCB^'B 3aTpy4BeBiA OTBOcamiflca n% 
paBBUMi KopBAM-b, aoKa3aB'b HTO ecjok ypaBBeBiio 

f{x) = a^'*'P^af^'^ +Paa;^-a + •••• + p,»-^a? + P;» = O (1) 

npBBa4.xeacaT'B paBBbie Ropas, to 4»yBKuifl 

t'{x) = ma^'^+p^ (m - i)a^'^ +Pa ("* "^ ^)^'^ + "•• +Pi«-i 
BirfceTib ch nepsoio o6niaro Abjmteja, ^{x)i ROTopbitf saRJio^iaeTB 

BCŠ paBBUe ROpBB, B C4^40BaTMbB0 OBB M0ryT'b tfblTb BbIHBCJfleBIbl 
OT4'&IbBO. 

107. BcRqy& nocj* OTRpMTifl aTaro saiiiHaTejbBaro caoHcTBa *yB- 
Biiiii F{x)bP(x). VoMb (RoIIe) oTKpbiJ'b boboo bki cboSctbo, co- 
CTomiie^ B-B TOAfb, HTO dnMcmeume^hHhie Kopnu ypammisi jF\^) = 
tuii&/om5 tpanuuflMU dnMcmaumtjibHhU mpnu ypaeHmin F^(x) = 0» 
9Ty TeopeAiy mosrbo 40Ra3aTb TaRflM'b oCpason: DycTb 

F(x) = (a; - a) (o; - /?) {x - y) f{x)f 

TA^ ct, ^9 ;^ .... oauanaioTB 4')^ScTBBTe4bHbie Ropna ypaBueuifl f(x) =: O, 
a ^{x] c04epHcaTi TOJbRO BOoCpaacaeMbie ero Ropaa » b c^'&40Ba— 
TBJbflo ocraeTca nocToaaao no^oacBTejbaoio 4<xb Bcix'b 4iticiBB- 
Te4bBbix'B aaa^eaiit jiepeAflaaoH x. OsaaHBMi 

(ds - «) (a; - /J) (oj - y) .... = r(^)i 
Tor4a B3'L paBeacTBa 

t[x)^f{x).^[x), 
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BO Mfi^^epemjapoMmBf nojtyaan 

F'ix)^f{x)^(x)-^^\x)f{x), (2) 

f[x) = (a? - j3) (a? - y) ••••• + (a: - a) (« - y) ••••• + (« - a) (^ - /?) ..... 

DpMDo joauiM-B Tenepb, «0 ot>^>7>9> ••••• ; Tor^a^ nocras« 
jaa BX jpaBHeiiie (2) no nopfl4Kj bm'&cto 4? wA BejBHHHbi cti j3, j^,... 
H aaMi^aa, hto BTopoif H.ieHx BTopoif laciu araro jpaBneniA tfy«« 
AtT-h juanoaKaTbCA ot^b KaiKAoH hs^b stozi BcraBOKi^ KU o^e« 

BUAHO UOJLJHVan 

r{a) > o, F'(/?) < O, P[y) > O, f{č) < O, .... (3). 

OTCIOAa O<ieB04HOy HTO ^JHRKlfl {'(o;} HM'£eTl 4'6ifCTBIITejEHbie Eop« 

DHy cCi, /},t 7^f* ROTopue jexcaT'b sie»e4y q)aHBaaMA a up, P Byp 
yBčf H T. 4. Tenepb HeTpy4H0 40Ra3aTB9 hto ypaBHeHie (1) ue 110-* 
HcerB BJni^Tb 6oA^e 04Horo ^hUciBUjejLiBaro RopoAf ROTopuH tfojb- 
me caMaro tfojbinaro b3x Ropnefl a^f i?s»>^i»***** ^® M0»6eT'b BM'lTb 
Itojibine 04Boro BieHC4y rpaHBuaMH a,, o /Sj, tfojbine 04Horo ue»e4y 
rpaHHuaiiB /3,» b ^^^^ a t. 4- B-b čaM0MX a^jA, iipe4no.iaraA <^^>P^> 
yx >*,>•••., 4onycTBM'b, ^to 4Ba RopnaaBjS (Jy4yTX Oojbinea,; 
Tor4a» B'bCJii4CTBie flepaBeHCTB'b (3), mu Heo({xo4BMO 40J3KBbi 40- 
nycTflTb TaRHcei hto oyHRiuB F'[x) npBHa4JeaKBT'B no RpafiB'&H Mip^ 
OAim-h RopeHb 6o^bmiii a^^ a mu HasBajB a^ caMufl 6o«ibuiifi b9'B 
4^ScTBflTe3bHux'B RopHeil ypaBHeBifl F*{x) ~ 0. no40($auM'b o6pa« 
80M'b9 npe4nojiarafly hto Me3K4y (^^ b /3, je9KaT'b 4Ba 4'i^iiCTBflTe^b« 
HbJK^b RopHfl a m p ypaBHeBifl (1)« bi cj'b4CTBie HepaBeHCTBi* (3), 40J- 
HCBU ((y4eM'b 4onycTflTb, hto ypaBneHiiO ¥'[x) = O npBfla4.ieHCHT'b no 
KpafiHeH wb^^ o4BB'b 4'i^ficTBBTejbHutt RopeHb .leaKamifi Me»c4y rpa-* 
fiflaaMB a^p^ B c4'640BaTejbH0 Me»c4y cc^ b /J^, hto onaTb npoTBBO- 
p'&HflT'b npe4no403KeBiio. Tohbo TaRHce 40RaaceMXy hto ypaBHeHiio (1) 
BO MOHceT'b npBBa4J[eHcaTb (Sojbme o4Horo 4iitcTBBTejbHaro Ropsii 
ROTopufl MeHbme caMaro Me^biuaro b8'B Ropnefla,, p, fVo**** 



OTC1040 o<ieBB4HO| «0 ecAB B'B jpanneHiH (1) sdb Ropan A&il* 
CTBHTe.afcHbiey TOy B'B cj^ACTsie H6paBeHCTBX (3)| B Bcš RopHH Bcbn 

npOBSBOAHUS^ OJHKIUif OTh F{x) ČjSJT^b TOKHCe ^ifiCTBBTeabHbie. 

108. OcHOBbiBancb ua dToit T6opeM'ib , TfojLAh nepBuil 43^1 
cnocotf-B AJM piineBifl Hflc.ieHabix'b aare6paflHecRBX'b jpasBOBlif, 
ciioco6'b Haxo4BT& nepBiiiii npedjBaReBHbui SBaHeBiB Kopireif BTBX'b 
jpaBsenifi. Gooeotf-b btot^ OB'b nasBaj^i ' cnoc66dM9 KOCKode (Me- 
Ibode des eascades)» 

DpeacAe rtn npHCTynBVB ki fluoHceHiio cnocotfa RacRa4Xy 
otfpaTBMi BBBMaaie aa t^ npeotfpaaoBaBifl, ROTopbix'b aTorb eno«' 
co($'b Tpe6yerB HHor4a ot^ 4aHBbix'B jpaBsesifi. 

Jlin npBMiueniji cnoco6a RacRa4'b 40Ji»cuo : 

1) npBBecTB jpaBHeaie Ri>TaRoiiy BH4y> HTo($bi Roe««Bi|ieBTx 
npBBbicmefi cieneHa neB3BicTBofi Be jb^rbu 6bi.» e4BBfli](a) aRoe4»* 

4^BlJUeBTbl npO^BX'b ^JOBOB^b ui«lbUI HBCia. 

nycTb 4<iH0 ypaBBeBie 

Poo^ + p,a^'' -^ p^x'^'^ + •••• +P;„_,i» + i>;n = O, (4) 

BX ROTopoMb Roe4»4»BiueHTbi RaKin yro4HO ^Bcja. VsLdAtjitta Bce ypaB« 
ueaie ua po» a sar^vb no.Aaraji ^ = -9 va^ k Be^BHBaa noRa npo-- 

n 

<— + — . + — ■ + •••• + — + — =.,U , . 

^ Po*"*-' JPoik^-' Po A Po 

BJH, noMBOHcan Bce ypaBueuie aa J^^ » 

Po P, Po Po 1^0 

»- »a t>- P«, ^ 

Teoepb oieBB4BOy ito ecjB^. ^, *^t — "iBCJa 4pooBbi>i, to 

^ Po Po JPo Po 

B3HB'b jLJif^ k BejBqBHy Bauiieubuiaro Rparuaro BC'ibx'b 3BaMeBaTe«ieii 
diiixb 4po($efiy Mbi nojyHBMX ypaBBeuie 

2^ + ?,y"*-' + Ja^"*-' + gjT'^ + •••• + Jm-iV + «» = Of (6) 

Bb RoiopoMb Bci Roe««BiiiieuTbi g^f q^, q^f ...• qj^ Hucja uijbia. 
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fi) HjscHO ypaBHeHie npeo((pa80BaTb TaRom otfpaaoirB, vrotfu un 
MibUcrmTeAhnbix'h Kopnett CMy npuHaAJeacajiH tojii»ro 04hh nojfo- 
»HTeabHbie. Ain 9tslvo Pojjb BaiicTO DenaBicTHofl y CTasarB pas- 
HOCTb r - a?; 03ttaHafl npea* r caMauif Oojbinifi oTpBUdTejbHufl Roe<»- 
^imeuTh 4aHHaro jpaBHeHia jBeJHTOBUhiil eAHeraeio. TaRoe npe- 
otfpaaoBaflie 44flicTBHTejibHo Bcer^a npHBOAeTi k* HcejaeMovj pe- 
8yjbTaTy. Bt> caMOMX 4*Jife, nycTb ?, oaHanacj-b caMbitt <$04biaitt 
Roe«4>BuieHTi» ypaBfleHifl (5) ; ohobhaho b* BbipaaKeeiH 

nojosRHTe JbHaA lacTb ne mohccti teiTb 6oJbine no josrhtc JbHoil nacTB 
ypaBHeHiA (5) ; a OTpBuaTejbHaa ^acTb ne MO»ceT'b tfuTb iieHbuie 
OTpHuaTeibHofl nacTH Toroace ypaBHeHifl; a cjiAOBaTejbao ec^B Hali- 
AOMi TaRoe BHaneHie y = r, ROTopoe 4* JaeT-b aTy pasHOCTb no jo*- 
sKBTOJbHoio^ TO Bc4 SHaHeBia y > r, Cy4yTX , RaKi aTy pasBocTb, 
TaRi H nepByio nacTb ypaBHeHiji (6) 4'i^aTb no.io3KBTejbHOiOy a 9Tp 
SHavT^, qTo AAB ypaBHeBiA (6] neMOHCOT^b 6biTb hh o4iioro nojo- 
»HTejbHaro RopsA (fojibmaro r. Ho 0pe4bi4ymaji paaHOCTb MOHcen 
(SbiTb Banflcasa TaRBai'L ofipaaoafb. 

<r-u-^. 

»-1 

a oTci04a oqeBB4Ho» hto cc-ib bosmcm^ y = ?, + 1 bjh > j^ + 1, xo 
9T0 BbipasKOBie 6y4eT'b nocToaHHO noJoncBTejbHbiAfb. 

109, npe4nojOH;BM'b Tenepb, ^to b3x Ka9K4ai o Ropaa ypaBBeHiA (5) 
BbiHTeaa sejB^BBa qg+ 1 b^ib r t. e. npe4nojioHCBM'b , hto BU'bcToy 
BX dTO ypaBBeHie nocTaB^eiio o; + r, Tor4a npeofipaaoBaBBoe ypaB-« 
neflie 6y4eTX Bii'ibTb Bcb RopBB oTpBuiaTejibBbiei t. e. bc^ R06«<frH- 
uieHTbi aTaro ypaBfleBiH 6yAyTb no^osKBTejibHbi ; cTaBBiiii Tenepb — ^ 
BM'6cTo sOf HTO OHeBB4B0 npBB04BTca R^ no4CTaHOBRi Bit ypaBBeHie (K) 
npauo r-^ BMicTO yy Tor4a nojyHBM'b ypaBHeBie 
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ROToparo Bci RopHB^tfy4yT'B nojoaRHTaiBHBie, a Koe^^BuieHTbi no« 
nepeuiHHO nojoHCBtejbHbi h OTpaij^aTejiBHbi. 

E4nHCTBeHHaA u'6jib laKoro no4roTOBjieHifl ^aHObisi ypaBHeHiif 
ecTb jnpomeeie cneTa. 

110. npe4nojo»HM'b Tenepb, hto 4aH0 jpasneaie npBroTo&iennoe 
jHce 4«i)i o($jerqenifl cnoco6a Pojma; 

f(a?) = o/^ -^p^a^'^ +p^a^-'' -Pa^*"""* + •- =*= Pm-,«? =FJPi» = 0. 

Do caocotfy Pojjji cocTaBJfleMX flai BTaro ypaBBeniA pA4'b cj'l4y- 
iomflX'b TdKBifb oSpasoM-B : Ka3K4bifi HAeu^b UHOHCBMii Ha noRaaa- 
vejA ero creneHBt HeaafibiBaA h ByjbHyio, noTOM*b pe3yjbTaT'B 
Aijitan Ha ^ H ypaBBBBaeM'b Hy3io; Ubi nojyHBM'B 

G'b BTBirb ypaBHeBieii'B iiocTyQaeM'b TaKHce RaRX h c^b npe4buy'* 

mHMl, TOJBRO Cb TOiO paSHBIJiefi, 1T0 Bci erO HjeHbl 4ijHM'b Ha 

2a?| Tor4a nojyHBMX 

«*("*-*) m (m-l)(w-2) ^ ^ (m-2)(in-3) 

iN-i — -J. o?"*"* - ' p^OH^'^ + ^ ' p^^^^ -•• 



•• 



2 



Hal aiarO ypaBHeBiA no3y^BMX towo TaR»ce HOBoe, pa34'&xflR tojbro 
Bct ero iJieHbi na 3 o?, t« 4. nocTynaeM% 40 rk^-h nop'b noRa nojy* 
HBVb ypaBBeHio 1-fi cTeneHBi Roiopoe o^eBB4Ho ($y4eT'b 



m (m- i) (m- 2) 2 (m-l)(m~2) 2 J 

1.2-3.M.(w-l) ^ ^ 1.2.3....(w- 1) ^* " • 

PA4'b TaRBMi^ oSpaaou^ nojy4eBHbix'b ypaBHeBitt ^ no anaRonoJio* 
MceBiio 4H«<»epeBiuaji»Baro BCiHCjesiA, 6y4ei'b cdi4yK>mitf 
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111. Hto($u sjnme noHAib ehrbm^b otfpasoirB Poja nojujercA 
dTBH^ pflAOM^B jpaBHeaiit, ROTopua oH-b HaabiBaer-b KOCKedoMU^ 4Ja 
onpeji'kieuiA rpanaii-B , Me»c4y ROTopumi ^eHcaTX Ai&CTBHTejbHue 
KopHH AaHHaro ypaBHeHiff, mu padCMorpniii Tpa ujtoa: 

4^U cjffHaU. Bci KopHH 4aHHaro jpaBoeHiA 4'i^ifcTBBTejBHue H 
HepaBHbie ue^RAj co6oiO. HaiuiuieMi KacRaAU dTaro jpaBneolA Bib 
laRon nopA4K'£ 



,/f»»-i)(-r)=0 ( I £ 



1.2.3...(«i-l) I I lf'{x)^0^ 

2 






1.2.3...(«^-2) 
1 



1.2.3...(iiir-3) 



TaKiKaK^b, no npeAnojosKOHiK), 4aHBoe ypaBHe&ie BirifceT'b se*! Kopsa 

nojOHCBTeabHbie A'lifcTBBTejbHbie BBepaBHbie mchcaj coCfoio, to, bx 

cai^cTBie Teopeubi AOKasaBBofl aaiiB Bbime, b RopBB Ka»e4aro b3'B 

Dpe4buymflX'b jpaBBeHitt 6y47TX TaRHce nojoHcare^babie 4^flcTBB« 

TejbBbie B flepaBflbiet npBTOMX rpaBBuavB RopBeif Ra»4oit RacRa4bi 

6jA,yTh RopBB RacRa4bi npe4bi4ytaefi. Ho nepBaa RacRa4a nepBofl 

CTeneflB , c4'&40BaTej[bB0 ea Ropesb Haxo4BTCfl Benocpe4CTBeflBO ; 

iiycTb owh 6y4eT'b a. Tor4a KopBB BTopott RacRa4bi| 6jxyT'b m* 

9KaTb Me»c4y rpaBBii;aiifl 

Op a B Pr^^f 

.r4'& Pr 03BaHaer& uaB^oJBmifl oTpaaaTejibBbiS Roe^^Bidean bto- 
polt RacRa4bi pa34'&J[eBBbifi Ba Roe^^BiuettT^B Bbicmetf cTeneRB Be« 

BSB^CTBOlt B^B dTOfi RaCRa4i. H Bt CaMOM^ xbjA ROpBB JBTOpOJl 

RacRa4u noj[oaKBTeaBbi| cji40Ba7Mbao saBMeabBiaii wl% rpasBoa 
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•en njAf a HanltojBinilt jimcrBUTeJhmaBi RopeBB BeifoaeeT^B 6bm 
6ojrbe jp,. -t- 1 » KaKx Hbi Bume 40Ka9ajiB. n TaR'B oahri Barh Rop* 
He8 BTopofl RacRa4bi Heo($xo4HMO jeacHT'b Me»c4y rpaHimaMH O h a, 

4pyrofi MeffC4y » Rl^r"*" *• 

112. rpaHHiibi dTH Pojjib Ha3biBaeTX tunom€3aMUf O MenimeiOf 
Pr+ ^ 6oMiaeiOf a ocra jLHbia — - cped^ujct«. 

IIpH noMomH rHnoTe3'B O h a, a m pp-^i^ n04CTaB.i}ifl bo bto- 
pyio RacRa4y cpe4HiA HBCjrai Baxo4HMx^ HjaBCTHHOoe, BjBnpfl64H- 
»ceHfloe Bfla^ieBie Kopsett dTofi KacKa4bi. IIjCTb obb 6yAyT'b a\ h\ 
IIepexo4BM'B Ri cji4yiomeii RacRa4'i^i TpeTiefl CTenesa; rpanaiiaMB 
en RopHetf 6y4yT'b "iBc^a 

O, a', b\ p\^i, 

TA^p^r inr&6T'L TOBce SBaneflie oTBocBTejbBO TpeTbefi RacRa4lu, sa- 
Roe BiflerB Pf, OTBOCBTejbBO BTopoil. KopBB TpeTbefi RacRa4u bu- 
HBCJBeirb TaRflBTB }Ke odpaaoMi RaRi h BTopotf RacRa4biy h Baxo- 
4BMX rpaBBUbi Ropfleii HeTBepioit RacRa4bi9 h t. 4- npo40^»eaeM'b 
40 nocji'64Beii RacRa4biy t. e. 40 ypaBBeHiA 4aflflaro. 
BosBieirB b^b npBiribp'^ ypaBBeHie 

a?* - 20a?' + 140 0?^ - 400 a? + 384 = O 
RacRa4U dTaro ypaBfleBifl (Sy4yrB 

Ax -20 = 0, 

6a?'»-60a?+ 140 = 0, 

4aj» - 60a?^ + 2800? - 400 = O, 

X* - 20 a?» + 140 a?^ - 400 x + 384 = 0. 

Kopeflb nepBoii RacRa4bi paBen^b 6; TaR-B RaR^b BaB($0JiLUii8 OTpn- 
oaTeabflbitf Roe^^MiuieHTi BTopoit RacRa4bi 60 , a Roe4>«BniieBT'B 
Bucuiefl cTenwJBi en 6, to 4<x)i aee p,.-!- 1 = 11. A «4i40BaTej[bBO 
if aHHn^i Ropaefi Biopoii RacRa4bi ($y4yT'B 

O, B, 11» 
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H 4^tfeTBliT6JIBH0 npH BCTaBR^ nepBOtf n3lHBXX BOBTOpjK) RacRa^, 

BiHbcTo nemBicrnoUf Mbi nojij^vim vh .pe3yjiBTaT6 •^ , npn BTasKi 
BTopofi-^ npa BCTaBR^ib TpeTbett cooBa -•-. 

HTotfbi Hall4TH BHaneHiH Ropneili jieaRama^^ ubiraj BTBUHTpa- 
HBaaim, PoJi^ib BCTaBjBerb B^b paacMarpfiBaeujio RacRa4y Hucsa 
cpe^BiA HeHC4y nepBoio b BTopoio rpanimeio, noToai'B ueatAj BTopoio 
n TpeTBeio, TaRBirb otfpasoHi Haii4eMx# mto nepebifl RopeHb BTopoH 
RacRa4bi (Sj^eT^b aescarb mchc^j 3^ 7 h 3, 8; BTopofi MeTHAj 6, 5 
B 6, 6. npBMeMi 3a BCTBHHoe SBaneHie Ropn^fl BTopoit RacRa^u 
3, 7b6. 5; Tor4a rpaHBUu Ropsefi TpeTbeit RacRaAbi, iuh ypaB- 
HeniB 

6jM7T% 

O, 3,7, 6,5, 401. 

H A^ifiCTBBTejlbBO, BCTABRa nCpBarO H3'b dTH^-b HBCeJ^b BI TpeTbIČ 

KacRa4y ^aeTi pe3yjbTaTX - , BToparo -*- , TpeTbBro, - , qeTBepTaro 

CHOBa + • Ho JierRo saafbTHTb, ^to mu no4yqBM'b T'lb Hce nepeM^ubi 

8BaR0BX ecjH BMi&CTO HHcejx 3, 7 B 6, 5 B03Me]irb npocTO 3, H 6, a 

noTOMy, AAH MVKocra c^ot?, npsMejkfb rpaHauaMH KopneH TpeTseK 

RacRa4bi 

O, 3, 6, 401. 

Hpes^B no4CTaBJieHie cpeAHBT^B nacej^ v eHC4y araMB rpaHRaaMB, 
na84eM'by hto nepBbifi Ropenb Tperbefl RacRa4bi jesKUT-b Me3K4y 2f 4 
B 2, s, BTOpoH paBeH'b 5, Tperifi Mnanr^b Me3K4y 7i 2 h 7, 8. 

TaRBaix ofipasoBfb , c«i'l40BaTeabflo , aa rpaHombi Ropoefi noc- 
j^ABeH RacRa4bi, pjH 4aHBaro ypaBHeHiB mm Mo^ceM-b npBHJiTb ^Bc^a 

O, 2,5, 5, 7,2, 60, 

npn noMoma ROTopbm h Haxo4BM'b p hto Ropes 4aHBaro ypaB- 
Heaifl (Jy4yT'b o?, = 2, x^=:A x^-6 x^^8. 

113. ShU MjfHaU. npe4n040HCHM'b, hto B^ROTOpbie Ha'B 4'9^iHCTBBTeJDb- 

Hbixx Ropneit 4aHBaro ypaBHeBiii f{x) = O paBBu MeHC4y cotfoK). Tor4a 
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aTH Eopen tfy4yrb DpaHa^JeHcan b iipoii3BO4H0il «yHKi|iB, /^(^c) AJia 
KOTopott HBCJO paBBJun Ropoefi tfy4eT'b ejiHonaeio ueHiime npo- 
THBi HaiajbBoH. Cj'l40BaTe^i»B0t bi stomi cjj^iai, Meac4y RacKa- 
AaiiB 4aBHaro jpaBfleaiA nafi^eTCA TasaB, o^bbi h8'b Ropseit ro- 
Topofi He 6y4eT'b y»ce paarpasB^BBaTb 4Ba Ropua Cd'&4yiomefi Rao- 
Ra4bi» a 6y4eT'B miLh paseB^, b cji40BaTeaEBo paacMOTpiaie cirt»- 

BUX'b Cb dTBMB ROpBAMB rpaBBa^b CTaUOBBTCH B84BU1BBM'&. Hanpo« 
vA^lif eCJB ROpBB 04H0fi B3X RaCKa4'B 08Ba^BM'B O, 6, C^ TO rpasBu^bi 

Ropaetf c4i4yiomeil RacRa4bi 6y4yT'B 

O, 11, 6, <?, f^ + Ip 

K ecjH 4oiiycTBMi9 ^To BCTaBRa BejTB^BBU &y HanpBifipi, B-B cjAaj^ 
ioniyH> RacRa4y 4aerB b'b pe3yj[bTaT'6 HyjB, Tor4a o^eBB4Do mo 
o6a RopBB aioH nocj'&4Hetf » Me»c4y a b 5 b He»c4y hnc^ paBBbi b b 
Gji'i40BaTe JbHO pa3CifOTp'6Bie a^Jiaro npoueHcyTRa OTi a 40 c» CTaB(y- 

BBTCH Ba.lBUIflBM-B, 

d'l4yK>maA sa aroio RaeRa4a^ oHeBB4flo 6y4er& bh^&tb y»e 

TpB ROpBil paBBblZl bp B T. 4. 40 nOC3i4fleti, HBCJIO paBBblX'b Rop- 

Beit ROTopofi aaBBCBTi OTX iBCJa npe4bi4ynwx'B RacRa4'B bm^Kkh 
mBZ^ paBBbie RopsB, TaRx hto euB 03BaHBif*b r hbcjo RacRa4'B« 

Ba*IBBaB OTl TOH BI ROTOpofi B^b nopBblfl paSl BCTpiTBJBCb 4Ba 

RopBH paBBbie 6 B 40 nocj'b4Befi BRjio^BTejibBOi TO 4aBBoe ypaB* 
Beaie RopBefi paBBb]xx h tjAOTh BsrbTb r-*- i. 

PaBBbie 4')^ficTBBTe4bBbie RopflB Pojjib Ba3biBaeT'b /eedocf?ianio«f— 
HHMU KopuHMU MpMto poda. KaRi npHM'6p'b dTaro cjyHaA B03tf ejTb 
jpaBBeBie 

RacRa4bi araro ypaBBeBiB tfy4yT'b 

2^-5 = 

a?» - 5a? + 6 = O 

Ito* - ISa?"" -► 36a; - S8 = a, 

«♦- lOoJ' 4- Z%x^ - i%x -^ 38 C 0. 
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KopeBB nepnoil KacRa4bi 3,5, b eiluioBaTejuio rpaHBiiu leopHeif 
BTopoJi KacRa4bi CjAjT-b 0> 2,5, 6, npa noMomn ROTopbizi mvko 
Baxo4HMi, «iTO nepBbifl Ropesb arofi RacRa4bi paBea-B 2, BTopofi 3. 
H TaK^b 44A rpaHam» RopaeH Tperbetf RacRa4bi mu nojymiM'b HHCJa 

O, 2. 3, 15. 

Ho BCTaBRa nacja 2 b^ dTy RacRa4y 4aeT'b B-b pesjasTari BjJhp 
a cj'fc40BaTejibH0 o6a ee KopsA ROTopue aojltkebi jesKatb ifeffC4y 
rpaHBuaMH O b 2, 2 d 3 paBHbi MeHC4y coffoio h paBBbi 2 ; no dTOMy 
pascMorpl^Hie Bcero npoMe}KyTRa OT'b O 40 3 CTaHOBBTCB bsjlbui- 

IIBM-B, B OaM-b OCTafleTCA TO^bKO Haif4Ta ROpeUb ROTOpblii jeHCBFB 

Me»c4y 3 B 15. dTOT-b RopeBb 6y4e'rb 3,5. TaRX RaR-b cji4yiomaii 
KacRa4a9 bjb 4aBBoe ypaBBeBie, 40JIH€bo BM'£Tb rpa RopsA paB- 
HbiK^b 2, TO 4Jfl flee ByHCBO TOJbRO uafi4TB RopeBb jeBcaoDiifi Me- 
aK4y 3i| 5 H 5, 7. ^TOT-b Ropeub 6y4eT'b 4. H TaR-b 4aBBoe ypaB- 
HeBie BM'ike'rb rpa Ropun paBBbix'b 2 b 04BH'b paBUbifl 4. 

114. 3'U cjiyHaU. ^aaaoe ypaBBeHie, RpoMii 4ificTBBTejbBbix'by 
MoaceT'b BM'£Tb B Boo6pa»caeMb]e RopnB. 

KaROBbi 6bi BB6bUfl RopHB 4aHBaro ypaBBeHifl, B'b cjrbACTBie 
TeopeMbi Po4^fl Mbi MOBceM'b saKJio^aTb, ^To MeHC4y 4ByMa coc'&4'- 

HHMH 4'ikiiCTBBTejIbBblMB ROpH/IMB RaRoH tIB6y4b RaCRa4bI BO M0-* 

HceT^ je^KaTb 6ojAe o4uoro 4'I»^CTBflTejbBaro RopBA cji4yiomeil 
KacRa4bi. TaR^b hto, cj']b40BaTejbB0, ecjB a, 6, c, ..., oaBaqaiOT'b 4^if- 
CTBBTejbUbie RopiiB RaRofl BB6y4b RacRa4bi ii, B noicTaBOBJieaie, 
HanpflM'ikp'b Be3BHBBi> b b c B'b cji'fc4yiomyio RacRa4y B ue 4a- 
eT^b nepeM^Bb! SBaROB-b, to aTo acnbifi npB3BaR'b ^to RacRa4a jB, a 
paBBO B ex&4yEomifl 3a ueii Biii'liOT'b Boo6pa}RaeMbie RopBa. H jerRo 

BB4'i&Tb, ^TO CROJbRO B^ pfl4y pe3y3bTaT0BX 

(0), (o), (b), (c) 

il04CTaB4eBifl Ropneit RacRa4bi A vh RacRa4y B 6jAeTb noa[i4o- 
BaTejbBocTefi aBaROB^b, cTOJibRo »ce aia ^04^4^^ BMieTii Boo<$pa- 
•»aeMbixx Ropfleit. 

9 
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Bo3iieM'b wh DpBiiipi jpaBHeiiie 

ar' + 2a? + « = 0. 

^^o6bl npHsecTH ero k-b BH4y yAo6Bouy AJifi npRiiiHeBia cnocoda 
VoAAsi, nojiaraeMi no otfmeMjr npaBo^j 

naiy"iBMi> 

y' - 5y' + 7y - 6 = 0. 

KacRa4bi araro jpaBHeaiH 6y4yT'L 

3y- 5= O, - -,: 

• • • 

3y«-.10y+7 = O, 

y»- 5y^ + 7y-6 r: 0. 

5 

DepBdJi Hai RHi-b 4aeT'L y = t: » " cj['640BaTejbuo q>afnmu Kopneii 

BTopoil RacRa4bi CjAjT-h 

5 
O, - H 11. 

H 4'6iicTBBTej[biio otx no4CTaBjeB]ii nepBotf B3'b bex'b bo BTopjio 
RacKa4y nojyqHM'B B^b pe3y^LTaT'£ -^f on no4CTaBjeB]fl BTopofi — 
H OT^b no4CTaBjeHifl rpeTteS -*■ • «IerRO BH4'&Tb9 ^to nepBbifl na-B 

4ifiCTBBTejlbBbIX'B ROpselS DTOti RaCRa4bI 6y4eTl» 1 f BTOpo8 ' JeSKRT^B 

uesRAj 2 H 3. H TaRi rpaHRUbi Ropaefi Tperbefi RacRa4bi 6y4yT'B 

6, 1, (^^6), 7. 

BcTBBJLfleifB dTH HUCJiti wh TpeTbK) RacRa4y > Mbi no^yqBii'fi pfl4'B 
aaaROB^ 

- - — +• (m). 

^b6 nocJ']^40BaTewibHOCTfl anaROBi yRa3biBaiOT'B aa C04epHcaHie 4Byx'B 
BOotfpABcaeMbiK-B Ropseit BX TpeTbeii RacRa4^» a rpeTifi Ropesb 6y- 
AerB 4'fcKcTBBTejBBbiii, H jerRO bsa^tb, "ito obi jeHCHrB MeaR47 
3 H 4. 
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115».IIpiiiiip'& aTOTi* BM6paHi Bana Hai 40B0JbH0 ^Atamn: a^ic^ 
Kopeiib BTopoH RacRa4bi i panioHajBDbifl h cji40BaTa«nH0 onpe-« 
xhsen'h cb to^hoctiio , raRrb hto nocj')&40BaTeJBHOCTB 3HaK0B'B 
B'bpfl4y (m), OT-B BCTaBKu O B I B1B TpeTBio RacRa4y» npjiMO yRd- 
BUBaeTB iia co4ep»caBie b^b ueH BOo($paaRacHbix'B Ropoefi. Bx 6oAy^ 
mett HacTB c^j^aeB-B Ropan 6biBaiOTx nppaiiioHajBUbie , b cji^40Ba- 

TeJBBO MOrjTli 6blTB Bbl«IHCJeHbI TOJBRO npB6jH9KeHBbIfl BXX 8Ha- 

HeHifl* IIpe4no.io>KflM'B renepb, mo npB(S4BxceiiHbifl SHaHeuifl Ropeeit 

KacRa4bi A 6yAyT-h a'^ b\ c\ IIo4CTaBJBA aia HBC4a b'b ca'b4y* 

lomjio RacRa4y B^ nojiyHBMx pfl4'b 8BaR0B'b 



(0). (a'), (6'), (c'),... 



•• 



IIpe4n0wI0;KBM'B, HTO B-B aTOH'B pfl4y Ubl BCTp^TB^IB Me»C4y (O) B (a'), 

ue nepeM'fcHy aiiaKOB^B , RaR'B <$bi cj'£40Bajo vh cjy4a'& 4'i^iicTBB- 
TejBHaro Ropna RacRa4bi B^ iieHC4y rpanfluaHB O b a\ bo noc4'&40- 

TeJbHOCTb SIiaKOD^B , 0HeBII4B0 Bd^B dTarO HeJB3A eme SaR^fOSBTB, 

^TO RacRa4a B BM'l^eTi> BOoOpasKaeMbie RopaB, b(So MOHceTi cjiy- 
HOTCa, ^TO npii6jiiHceiiHoe 3iia<ieHie Ropiia a! RacRa4bi A Bbi<iBC4eBO 
eme se cb 40CTaTo<iHoio toiboctiio, b hto RopBB RacKa4bi B BecbMa 

(S^H3RB R-B a. PoJJb 4Jlfl ()T.lll*ljfl 4'i&lHcTBBTeJBBblX'B ROpuetf OTB 

BOotfpaHcaeiibii^B^ b'b 3tom'b cjy4a']b, 43671^ aMnopa^iecRoe npaBBJO, 
cocToamee b'b cj')b4yiouieH'B : ec^iB no4CTaBjeBie bi RacRa4y B rpesi 
MeBLmBX'B npH0JiBHceifUbixx 3BaqeuiH Ropea RacRa4bi A A^er-h pe- 

3yJBTaTbI CB 04BHaRllMfl 3HaRaMfl B OpaTOM^B npOTUBBblMB TOHy' 
ROTOpblii CJli40BaJ0 6bl nOJy<lBTB B^B CJl^^Vck 4'bfiCTBBTewIBUbIX'b' 

Kopneii B ecJiB hbcjio npeBOcxo4flmBX'B i]iR4>p'B RaHC4aro pe3yjBTaTa 
npoTHB-B npe4bi4yinaro paBHO noRaaaTeJio CTeneBB ypaBfleHifl, to' 
RacRa4a B BMt>eT'B BOo6pa»caeMbie RopHB. lipa droM^B ope4noja- 
raeTCfl, "ito npafi^iaaceBBbifl 3aaHeHia Ropaa RacRa4bi A paaBATca ne-«' 
HC4y co(Soio sa 04ay 4ecflTB«iRyio i](a4>py. CoBB'6BaeMCfl nroCbi aro' 
iipaBB4o 6hyko o6mvain»f mu CKaHceai^B tojlbro ^to 84'6cb ^jf\ 

9* 
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^If BOo((panaeifbn% Ropsett, voa»o ovjavm coBfpnmfn^TdEBiii »e 
o6pa30M'b saK^b OTJHHaeri* ero vb momn cnocotfi 4*ypie. 

116. 3aM'&TBM'B eme, ^no a-m BhiHBCJKuia 6ojrie jtrnuaro Busnumn. 
BppimioHajbUbi^-B Kopuefi, Kor4a nepBM« npB<lfB»eiiHbifl BX'b 3Ba>iemB 
B3ff&cTBU> PoMfc i^A^araeTX b« 4aBa«)e jpMBeine CTaBBTb Birft^ 

OC ^'* 1^ 

CTO ^, T- H«*H — :: H«*H H T. 4. CMOTDH no CTeneHB mu^AB-* 

'10 JOO 1000 *^ ^ 

aceuifl b BCKaTb rpaHHiibi Me»€4y KOTopbiMo je»CBT'b Kopenb np^j^eu- 

Bbix'b TaRBM'b oCpasoAfb jpaRiiCHifi. TaR'b ecjB Hafi4eMX , ^to 

a: 
RopeHb ypaBHeBifl nojjveBBaro OT:b no4eTaDjeHiii ne^BHBBbA --*— « 

Bii'6cT0 o; ($y4eTi> jeHcaTb iie»c4y ^S b 46, Tor4a 0<ieBB4B0 RopeHb 
4aBHaro ypaBBeBifl je9KBT'b Me»e4y 0,45 b 0,46. tlerRO BB4'&Tb 
fley40($cTBa araro cnocoCa. 

Cno€o(S'b KacRa4i»9 RaRi» mu BB4BM'b U3i> iTpe4bi4ymar0y RpoBffi 
Be40CTaTRa B^b TeopeTflqecROM'b OTiiorneflia B^b cjyHa'& BootfpaHca- 
eMbix'b Kopflefi npe4CTaBJiieTi> orpoiiBbifl 3aTpy4neHifl b ajh onpe- 
AbAenia rpaBBi^i> 4'fcficTBBTejbflbix'b Ropoefi, 40B0jibB0 csasaTb, >iTp 
BJni^CTO 04floro ypaBHeHia npuxo4BTca ptniBTr* cTOjbRO ypaBHeBiH 
CROJbRo e4flflBU'b B^ ooRaaaTej-i CTeneua 4auflaro ypaBBefliB. 

CnOCOB-b 4»0HTEBa. 

117. PoJJib, RaRi^ Bfbi BBA^JUif 4awt'b cBocofi-b 4^A OTbicRaBia rpa- 

HBI^^b B npB(S^B9KeBflarO BbmBOJeilia TOJLRO 4'&flTTBBTe.IbBblX'b Kop* 

neU ajre6paBHecRBX'b ypaBneBiiB. B'b 1747 r. ^^ouieob npe4JU>BCB4'b 
enocoOi nocpe4CTBOM'b KOToparo OB'b 4yAiaj'b 4aTb nojHoe p'6- 
meaie ajre6paBqecRBX'b ypaBHeHifi , t. e. no 4aHfloiiiy ypaBBeiuiO 
BbnBCJflTb RaR-b 4'6ficTBHTejbBbiey TdR^b B Boo6pa3KaeHbie KopBfl ero. . 
4*0BTeHb roBopBT-b o CBoeM^b cnoco6'£ — Je la donne povr TAna- 
ly8e en entier que Ton cherche si inutilement depuis lorigine de 
rAlg^bre (*). 

(*) Resolot. de& ^aalions naoierigiies pi9ir Lagrlmge p. 198« 



1 18* ^^OBTen paacMarpHBaeTi BAORjio «i4]fio paaiona^bHjio ♦jbr-- 
ujio 04Boti nepeMiBHoti KaR-B npoB3Be4eu]e CTojbKBKi JBuetiHbUT, 
4'&llcTBBTe.ibHBix'fc B3B BooCpaBcaeubnTB, unomvireAeii , CKO.ibKo bi 
noRa3aTe4'6 cTeneHB ^yHRain e4BBiim» » b KaRt» raRan <i»yHRiiiA 
^nBHToacaerca R<»r4a y-HaqT03KaeTCA 04BB'b aarh amrk MsoHCBTejeif, 
TO 4JVfl Ka»c4otl uijoii paaiaaa^uoii <»yHRaiB 4>aBTeBb BmeTX Ty cb«- 
ci6My imoaKBTe^ieii, KOTopiiA eU flpQBa4JeBaiT7>« Ecjb laRaA CBCteMa 

MflOBCBTe^etf, {x - a) (o; - /3) (o; -*;^} BaHiesa 4^a RaRotf UB0y4b 

«yBRiiiB F(x), Tor4a o>ieBH4iio a, /7» /, 6y4yT'b RopuB ypaB- 

BeBifl F(x) = 0» b6o F(a), l^jS)« f\7) TO»4eCTBeBflo paBBbi Hyji0. 

119. HTo0bi OTbicRaTb aTBX'& MHOBcuTejiefi 4^11 4aflBoii 4»yflRiiiBy 

.^OlUraBb BBO^T-b Vh BBX'b BeOBpe4i<ieBBbIB BeJHI^BBbl o, bf Cf,.. 

ROTopbixx HBCJO paBflfleTCA noRasarejio creocfla oyBRuiB« Dlpe4no* 
.larajiv ^to a^ b^ Cf ••••• Bcb BBJB^BHbi noioasBTeJibiibia , 4'ibicTBB- 

TejbBblB, ROTOpblA llOryT'B 6blTb paBBbl fl Byj|iO BJB MeBC4y co- 

6oMQf a B'b&iyHai BepaseBCTBa a^ 6^ c^,.,.. ^oBTeH'b cocTaa-* 
4)1071 Bci BoaiiOHCHbiB ROMdBBaoiifl B3i» MflOBCuTejeti xdba^ adzb^ 

xdizc f X ziza dbb i/- J, a?=t:6dra|/-l, d;=badr<; y/ - 1, 

a?=t:c± (i|/- I, , TaRi htoCm Ra9K4afl cucTOMa MBo»CBTe4ett 

cocTnBB4a B'b npon3Be4eHiB 4»yHRuiio 04iiHaROBofl creneuB ch 4aa- 

HOK). nOTOM^b 4JA Ra>K40if CHCTeMbI MHOBCBTejefl Oll^b BaX04BT*b 

1B3% Koe««BaieBTOBx 4aBB0ff <i»yuRaifl yc.ioBie , ROTopoe 40J}Kflo 
OTJB^aTb 04Hy CHeTeiiy oti* 4pyroif. HanpDuip'b 4411 ypaBBefiiif 
3-*ii cTenenR 4»aBTeBb 4aeT'b C4'i4yH>mia yc40Bia 

(x4-a)(j(j+a) . . . . • . . . . ••••«•••••• m*-4»=0>' 

(a:-hai.a)/ri) (,i;4-a-ayCl) m^-2n=0. 

{x^a) (^H-6) ^ m^-4n<0, 

I r y \ / r,/ — 7\ (m«-4n<;0 

(a?-Ha + fc|/-i)(aJ+a-fcl/-l) m»«2»>0 

(x + b + ay-i) (a; + 6-ay-l), ...... m*-2»<0 



a?* -^ mx + n = O 
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Mno^KumejM, VtAoeik. 



»' + i»MC+n=0, 



(j5-a) (jK-a) • • • • • m'-4»=:0, 

(a;-a + a|/^)(a;-a-a|/^)... . .•. wi''-2«=0, 

»^-ina; + ti = 0^ (a;-a)(a?-6) m'-4n>0, 

(^-a.6|/^)(a:.a.5V^ri] {"[l^^J; 

(a;-fc+ay-l)(j;-fc-a|/^) m*-2n<0. 

a« + n = O, (^ + a y^- 1) (x - a y -^ 1), 

a;' - n = O (a: + a) (o? - a). 

Bo BciKi aTHX'b jpaBBeHiflK^B mBfi npeAnojaraioTGfl neAiHH- 

HaVB DOJOHCRTeJlbBblMB. 

GoCTaBBBl TaKJiO TatfjBIlJ, 0HeBB4H0 jenCO* BI* Ka»C40BI'B 4aB- 

HOifB cjy«ia'& npiBCRaTb jcjosie^ ROTopoMj y40BjeTBopfliOT'B Koeo- 
«BiiieBTbi 4aBflaro jrpaBHesiii , a no jc^ioBiio onpe4'£jiaTL a bb41» 

llBO2KBTeje0, Bai* ROTOpb]X'L HOH<eT'b 0blTb OHO COCTaBJIOHO^ t. 6. 

BB4'b ero Ropsefi. 

120. CocTaBJieaie dim-h TSL6jmu,'h Aja jpasBeeia BTopofl crenenB ho 
iipe4CTaB4fleT'B (So4bmaro Tpy4a. B-b casioM-B a^jA jerKO aaM-iTBTb, 
HTO yc.i0Bia Bbipa^KeHHbiA paeeHcmeaMU m^ - 4n --= O, m^ - 2ii := O apa- 
Ba4Je3KaT'B TOMy cjy^aiOy Kor4a BejR^BBU anb paanbi mbtkaj co- 
6oH} nm Ror4a 04Ha bs^b urx'b paaua Byjio. 3tb ycjOBiA Haxo4ATca 
npeiR4e 4pyrBxx a opHTOAfb o<ieHb npocTO : 4Jin araro 4oj»cbo 

TOJbRO pa3BepHyTb CR06rB MH0»CBTe4eti B CpaBUBTb ROe^lMfrHUieHTbl 

iiojy"ieHHaro opofl3Be4eHifl cb Roe4>OBiueHTaMB 4anBaro ypaBHeHiA. 
HanpBM'&p'By pasBepTbiBaa npoB3Be4eHie {x - a) {x - a), no jy hbm-b : 

0?^ - 2ax + a* = a:' — mx + n , 

0TRy4a , 

a B8R4i0<iafl 0Tei04a a b nojyqBM'b ycjioBie 

m"* - 4fi = O , 
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KOTOpoe ČTJBHaeTli CRCTeHJ 'MDOMCBTejetl, {x - a) (o; - o), 01% BClbjLl 

iipoqaxx. 

SaMit^an Tenepi» , "ito cucieMbi uiiOHcuTejeK (o; - a) (o; - 6), 

(a?-a-»-6y'^ (:c-a-6 y-l)coBna4aiOTT» Cb CHcreMOio (a: - o) (o; - a), 
Kor4a Lit nepBofl npuHeaa-L 6 = a, bo BTopott d = O , JierKo bh- 
A^Th ^TO 4«iA CHCTeMbi (x - a) (o; - 6) ojuRiiiii m^ - 4n ]> O ; a 4JA 

CflcreMbi (o; - a •*■ 6 |/- 1) (a; - a - 6 |/ - 1) , w* - 4n < 0. no40(S<- 
HbiM'B xc6 ofipa90M'b BaxO40TCfl H upo^iia yc.iOBifl. npH aTOM^b npe4-* 
nojaraeTca tojii>rO| Hmo 0yHKtiiH Kae0^ui^'enmoet^ m, ti, Komopan 
paena HyuH) et MyHarb cosnadenin deyxn cucmejMS, ecurhdcmeie pasen^ 
cmea eejUHiuit a u b^ čydemt Saibuie nyjin d^n odnaU mcmejubi u 
MeHbiue nyjiii d.€H dpyioU cucmeMbu OriiocRTe^bHO jpaBeenill »Topoit 
CTeneHH npe4nojoaKeHie aro jerKO noB^pBTb; iio, RaR'b saiit^aeTi aecb- 
Ma cnpaBe4«iBB0 .larpaHHrb (*), oho ne mohcoti 6biTb 4onymeuo fieai 
40Ra3aTeJbCTBa. 

121. CocTaB^eaie TaC.iBa-b HHOHCHTejeii 4^a jpasneHili Bucinus^b 
creneiiefl, 4a}Ke HanoBaa e^ TpeTbeH, cranoBRTca yHce Becbna aa- 

Tpy4HBTe4bHbIM'b> TaR-b "ITO XOTn 4^0IITeHb COCTaBBJl* TatfjlBIIbl 4JIH 

jpaBBeHiti 3-fl h 4*fl CTenena ; ho y»ce b-l HHK^b tlarpanHCb na- 
mej-b norp'6uiHOCTB, HOTopuA npHB04flT'b R^b coBepmeuuo JOHcnbiMi 
aaRJiOHeHiflafb o ^ba^ Ropnefl. 

^ajiaM^epT^b upe4no4araeT'b , hto 4«ia y4ajeHiH BCHKaro Be4opa3y- 
U'hma B'b caoco6^ 4^0HTeHfl 40CTaTo<iHo 40KaaaTb c.i'64yK)iaee : 
nycTb P = O npe4CTaBjaeTi ycjOBie uemAj RoeooBiiieHTaMu 4aHHaro 
jpaBHeaifl B^b cjyHa'b paaeHCTBa fl'fcROTopb]xi» B3'b ae^B^BH-b a, b, c... 
HaabiBaa it paanocTb MeHC4y humh B'b cjynal( BX'b HepaBeucTBa, 

BuicTo P nojyqBM'b : P^Rt+ Qi^ + 4oBO^bHO 40Ra3aTb, 1^ hto 

BaBMeBbuan cTenesb BejHHBHbi t B'b nocji4BeM'b BbipaHceHifl Bcer4a 
HeneTHaa , 2°^ ^to npe4nojaraA t noJO»cBTe.AbUbiM'b f BbipasKeHie 

Rt -4- (?<».+ 

» 

(*) Trait6 de la rčsol. des ^aat« nam, parLagrange p. 140. 
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coxpaHiierfi CBoil mmrh MH-Bcssaro ^racjenaro raa^emfll, 8^ Aimi 

OTpeiiaTejbHaro, npa bcakoA ero HHCjeHHoif neAmum^ i 

Rt+Qt^ + 

coxpaHfleT'b zuaKt npoTHBHbifl TOAiy, KOTopbifi BbipasKeoie dTO uiAjio 
AAtk t nOdiOHCBTejLuaro (*}• Ho nocji^ aaMt^aeia C4'&wiaHnaro .la— 
rpaHHceMii, jerKO hinjAih^ hto b Teopenfb yKa3aHUbix'b ^ajiaaitSepTOM-b 
Be^ocTaTo^uo 4JIh cnpaBe4JiiB0CTH cnocoCa 4>ouTeHfl. B'b caMOH'& 
4'6ji'6 jpasHeHie P == O, ROTopoe AOJkmMo or^in^aTB cooTB'feTCTByR)— 
myio CHCTeAiy MHosRBTeaefi ot-b bc'Ix'b 4pyrBX'B» RaRiB aro neotfto- 
4BM0 Tpe6yeT'B cnocotf^B ^'OHTeHH, ne 6cer4a npBifa4JieHCBT'B 04Hott 
TOJBKO CBCTeM^. -larpaBscb aamejib , HanpBM'fcp'b > ^to ycJi0BBO6 
jpaBBesie 

KOTopoe 4Jfl ypaBBeBiH 3-efi CTenena, 

a?* + mx'^ — na? - p = O , 

BX CnOCO($^ ^OBTeHH apBUa4JeBCBT'L 04B(Xii TOibRO CBCTeM'& MHO« 

BCBTejefi 

(a: - a) (a? + a + 6 y^ - 1) (a? + a - 6 |/ - 1), 

BM^en ni^CTO b 4^h BcaRofi CDcreMbi HiiOH^iirejefi BH4a {x -*- a) 
{x + 6} (j7 + c) ec4fl TOJbRo a + C = 26. H ROHeiuo h^^t-b npaiBHBi 
4yMaTb, HTo($bi no40($nbie c^^^aa iie ficTp'%TflwiBCb b b'b ypaBneHiflxib 
BbicniHX'b CTeneueH. 

H3'B araro jierRO va^bthf mo Hpe3Bbi«iafiflo TpyBOy a MOffceT'b 
tfbiTb B BeB03M09KBO, Bafi4TB yc^0Bifl9 ROTopbiH OTjiB^ajB 6bi 04ny 
CBCTeMy MBoaRBTejeS otx 4pyrofi juia ypaBneBitf BbicinBX'B cT^neaefi. 
122. KaR'b 0bi TO BB($biJOy npe4nujaraa9 ^to 4^a ypaBHeBifi Bc^x'b 
CTeneuefi cccTas^eBbi Tatf^Babi jBiie8iibixx HBoaKBTe^efl^ 4>onTeB^ 
4aeT'B cjAa^iouxA cnocot^-B asu BM^BCjesia BejflHBB'L a/ h^ e\ ...... 

BX04amBX'B BX dTB MHOBCBTejfl« 



\^) EDcycIopedie par D'Alambert. Equa;ikn. 
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PaaBepTbiBaii npoHaBe^eoie iipiacRaDHuxi jiUBeUBhtrb mro- 
HCBTejejt, 4>0HTen cpasHBBaeTi* Roe««imieHTbi npa CTeneoiis^B ne^ 
peM'6HHott ch Roe«4»BiiieBTaMB ^aaiiaro jpaRBesia. Ji^-b nojij^enr 
Hbisi TaRBM-B o<Spa30iix jpaBiieuifl obi* B3R Jio^aeT-B Bcfc Beonpe4i- 
jeflBbifl eejB^iBHbi a, b^ c,.... Kpoafl iiBjs^B. IIjctb btb ocTaBUiACfi 
BejB«iBflbi Cy4yT'b a b 6, pe3yjBTaT'b BCKJioieiuA npo^iBs-B 6y- 

ABT^b COCTOHTB B3'B 4ByXX ypaBBeBi0» ROTOpblB Mbl BanBBieill TO- 

KBMi o<$pa30irb: 

4>0HTeBB nojaraeT^B bx dTBX'b ypaBHeBiiix'b a-aR, b^ pR n b81> pe« 
3yjbTaT0B'& BcraBRB B8RjiOHaeT'b R. Tovasl noayHaeTca 04BopoABoe 

ypaBBeHie MeHC4y a n p, 

F{a, p) = O, 

B-B ROTOpomb OB-B CTaBBTl BM'&CTO OC B |3 TaRiii BbipaBceBifl: 

Heonpe4'i&.AeBRbiB BejB^BBbi ar, ^^ z^ u, ^oBTeBb Bbi6BpaeT'B CBa- 
qa.ia TaRBBfB o(Spa30M'b 

Tor4a oieBB4Bo 

Bb nocji4BeM'B ypaBflefliB^ BSfbcTO y^, ob'B craBBTB pfl4'B ii'i&JbiX'B 
noj03KBTeJBflbix'B qflcej'B 1, 2,..« 40 rbx'B nop'B noRa nojy*iaTCA 

pe3yJbTaTbI CB npOTBBBblHB suaRaMB. D[ycTB 

Fin)>0, F(n I- 1)<0. 

nojiaraeM'B V' = n; cji'640BaTejbuo ix = n, /} = 1. 

3aT'6tf'B oTBOCBTejbBo o;^ y, js, u 4*11^310X011 TaRifl npe4no40)KeBiB 

0?= n, y= 1| «=1, u=:0. 
Tor4a 

a:::nyj + I9 p-t/} b F(n^ •*■ 1, V^) = 0. 

Bi noc4i4Heu'B jpaBsesia caoBa CTaBBMi bmIicto ^ «iBC4a t » 8, S^^.. 
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AO rbiii nop'By noRa nojjHBHi* pe3yjbTaTi>] cb npoTBBBbiBfa ana- 
icaMo ; BV&CTO tp (SepeM^b MCRbmee hbcjo b onpe4^jfleM'b SBaneBiA a m p 
TSTb jpaBHeHiti 

9to 4'i&HcTBie mohcbo npo40JHcaTb, no TeopiB 4>ouTeBn, Beonpe4'I>- 
jieflBO, nocTaBJflA Ka2K4bifl pa3x, BHf&CTO X noc^'fe4Bee SBa^eaie a, 
BBf'6cT0 y npe4nocj'&4flee » bm^cto ;s nocj'£4Bee sBa^ieale j3, Bub- 
CTO tt npe4nocji'64Bee. ^a Ra3K4oii napu aiiaieuifl a b /} B3'b ypaB- 
HeBifi f{aRt pR)-Of bjb f^{aR,pR) = onpe4iJfleTca 3BaqeBieJt, a 
.3a TlH'b B BBa^eBia a a 6 no jpaBHeBimrb a = aR^ b = /}Jt. 

HTo6bi noacBBTb dTy Teopiio npaidkpoiii* , B08MeM'b jpaBBeaie 

a;* - 3a; + 5 = 0. 

Do Ta6^Bq'ib MHOHCBrejiefi OTBi(4aiomflX'b BB4y o;^ - mj? -4- n = O Haxo- 
ABH^b, <iTO CBCTena HBO»cflTejetf araro ypaBHefl]A 6y4eT'b (a;-6-«-ay^-i) 
(aj-fc-o^-T) = a:* + 2bx + (a* + 6^). Cx&40BaTe.lbB0 

26 =3, a» + 6^ = 8, 

nojiaraa 34'ibcb a = aR^ b = ^R a BSRjiio^aH R, nojijmmii o4uopo4- 
Hoe ypaBBeBie He»c4y c^^^f 

9«' -11/?» = O, (1). 

npBTOM^b 

BM'ikcTO amp B'bypaBBeBie(l) 40wIhcbo BcraBan a=xip'*-yf p^zz^ff+u^ 
A^juifl OTBOCBTejbHO Xf y» Zf u GJ'ii4yioiaiA npe4noji03KeBifl 

I** aj=:l, y = 0, « = 0, unl. 
Tor4a a = ^f /? = 1 a ypaBBeBie (1) npBHBaiaeT'b BB4'b 

* 

nOCTaBJilA 34'lbCb BlltCTOV' HBCJa i> 2, BaX04Birb, HTO OBB 4aiOT'b 

pesj^bTaibi cb npoTBBBbiMB 3HaRaiiB, a noTOMy npaBBMaeMi ^ = 1« 
•H nwh 
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«=1, /J = l, rA, a.|, b = ^ 



2'' «= 1# y = i, «=1, « = 0. 

Tor4a a-yf ^ i^ p-t/j^ h cji^OBarejbHo ypaBHCHie (1) npH« 

Merb BHAT* 2i^^ - 18^ - 9 = 0. 

IIOCTaBJIlA 8A'&Cb BMiCT0 1^ HBCJa i, 2, 3.... BaX04HirB, "ITO 9 B 10 

4aiorB peajJibtaTu cb npoTBSBUMB SBaRaiui, no3TOHy opBHBHaMTB 
^ = 9; a cji40BaTejbB0 

3 30 27 

' ^ ' 18 • 18* 18 

3° a? =10, y=l, « = 9, u=l. 
Tor^a a = lOV' + 1, j9 = 9t^ + 1 h 

9V>^ -18^^-2 =0. 

IIocTaBJEAA 84'i^cb v^=:l» 2, 3,... Baxo4flM'B <iTO 2 B 8 4aiorB pe- 
3yj[bTaTbi CL npoTBBUbiMB 3HaRaHfl ; no aiOMj (SepeH'B V' =; 2 , <ito 

40CTaBHT'B 

3 63 57 

« = 21, /J = 19, «=-, a = _. 6=gg. 

4° « = 21, y=10, z=i9, « = 9. 

Bi 9TOH1 CJj^a-i a = 21^ ■>• 10, /} = 19^ + 9 ■ 

» 

2V''-18t^-9 = 0. 

34'lcb 9 H 10 4aioT'b peajJbTaTbi cb npoTBBBbiMB anaKaiiB ; 
c.i^40BaTe4buo t^ = 9. H jan^b 

3 597 540 

«=199, /J = 180, R- , a = --—. b = - . 

' ^ ' 360 360' 360 

H TaKi* 4aji'&e. 

123. Stoti cnocoC^b npB((^BHceBBaro Bbiifle.xeBiA Ropseit, KOTopbiif 
4»0BTeHb 4aj'b 6e3'b 40Ra3aTejbCTBai Tpe6yerb Heotfxo4Biio, hto^u 
ypaBueHie c^jHcamee aj^h onpe4'&Aeaia ^ Bidkio 04BH'b no40»cB«- 
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Te.IBHblfi A^tfetBBTe^bHtilii ROpeBB, HJH eCJH H'ibCR0JIBR09 TO paSHOCTb 

lie»C4y HHMH 40wi}Kua 6birh 6ojAq eA^kUBUhi. .larpaiiHc^ jme aa- 
vIthji, hto dTO se Bcer4a viuieTb MicTo, hto b ii04TBep44Hj'B 
D^miipoafB BsaTUM^b hsi jpasuesifi rperteM creneiiu. KpoM'b Toro 
ecjB 6bi dTOT^b cnoco6'B npnCjiBHceHHaro BbisBCjeHiA BewiH'jBH'b a, 6, c... 
fibidii 4aHce cnpaBe4JHB'B, to bo nepsu^-b npB6jfl»ceBie BecbMa Me4— 

JttBOO B BO BTOpiilK%v HTO BeCbMa BaiKUO, ZJViiCb Uhl »6 BuioMl HIIKa-* 

mš sonfoaiciiocTfl cy4BTb o iipe4iJiarB norpiumocTB B'b BuvcneniH. 
Bce aTo 8acTaBJAeT'b coaBaTbCfl, hto ciiooo6% ^oaiaB« 9tMO* 
aKeT'b BH^Tb npaRTBHecRaro npBM'&Befliii. 

GDOCOB^b 4ArPAH»CA. 

124. 4Ba4aaTb xlEiT'b npouijio cb Toro BpeMeuB KaR^b ^oBTCHb 
npe440HCBJi> CBofi cnocoCi 4-iii p'i^uieHiH ^BCjeBHbis^b ajiretfpaR^ecKflsi 
jpaBBeBifl B Bonpocb btot^ ocTasa jca aa Toii tohr'6, aa ROTopoti 0B'b 
pcTaBB.f^b ero. B'b npoMexcyR'& dToro BpeMeuB (Sojibuiaa nacib reo- 
MeTpoB'b9 ROTopbie Biorjifl 6bi noABUBjTb aHajfla^b HBCjeuflbizii ypaB- 
HOBifl, o6paTB4B Bce CBoe BBBMauie aa jcosepuieaciBOBaHie aoBaro 
BbiHBCJfeaifl OTRpbiTaro HbiOToaoMb a «Ie£16BaaeM'b. HaROiiea-b^ 
C03BaBaa bcio BaHcaocTb 3a4aqB o p'bmeBiB ^BC^eaBbiKi ajrefipaa« 
qecRBX'b vpaBHeaifi a bjii'£ct'& ct> T'i&M'b BB4ii9 ^to Bcb cnocoObip 
ROTopbie 6biJiB 40 caxrh nop^b npe4*A0»ceubi 4Jfl p^&uieaifl atoti aa* 
4aHBy 4ajeRo ae MorjT^b aasBaTbca coBepmeaabiJUB, ae tojbko B'b 
npaRTBiecROMi y ao b B'b TeopeTBHecROsix oTaomeaiB, tIarpaa9K'B 
;p*6iaBjcii o6paTBTb cBoe BaBuaHie aa arj 8a4a^y. B% 1767 r» oa-b 
aane^aTa4'b B-b MeBfyapax'b BepjBacRoil aKa4eMiB pe3y4bTaT*b CBoero 

Tpy4a. 

125. jfarpaaacb BiocaoBaHie CBoero cnoco($a dpBBBMaerb ui- 

4yiouuA TeopeMbi : 

1) Eedu 69 (uu(^uH0CK0e i/pamiem C9 huc4$hhumu Hoe^^H^ 
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ar* + j,,a»-' + p,««« - » -.- +;»,„- ,0 + p^ [a] 

A'»+p,5'"-' + p^6»»-'-.- *p„.rb*p^, [h] 

m 

C6 npotnuenbiMU snaKOMu, mo jtmšisdjf humomu a u b Haxoduim€M no 
KpaUneU M/bprb odum dibUcmeumejibHbili Kopenb ypiiBHmiH (Ij. 

2) Eeju 05 aateSpauHecrcoe ypaeHeHie (1) nocmaeuMti eMihcmo x 
dea HUCjia a u b uan Komopbix}i odiio Mentme a dpytoe čoMiue dnU" 
cmeumeAbHato Kopun x^ amato f/pasneniH u ecuu npu moMb paa^ 
Hocmb a^b Menbuie neJiceAu pasHocmb MeMcdy Kopnejut sc^ u ecibjuu 
npo^uMu KopHHMu 9mato ypaeHeniH9 mo pe3yjibtnambi [a) u [b] 6ydym9 
mo6xoduMO en npomuenbiMu anaKOMU. 

126. 4-AH oTbicKaiiifl rpanam memAJ KOTOpMHn Haxo4iiTCfl uamAvtŠ 
A'ikticTBHTejbHbitt Kopeob AauHaro jpaoHeaifl .larpaBaK^ noJMjeTCii 
9TUMU TeopeMaMH TaKimii oCpaaosfib. liasoBesfb A «iBC.f o Meubinee naH- 
Meiibinefl paaaocTH Me}K4y KopiiAMa o?,, x^f x^t ... Xj^ jpasBeHiA (1); 
ecjia u^h aro jpasiieHie BAfibcTO HeaaBicTUOii nocraBUM^B pii^^b "iHce^i 
O, A, 2A, 3Ay ..•• /iA, .... Tor^a HesKjj KasK^biMB 4ByHfl naciaHV, 
koTOpbifl 4aioTi> peajJbTaTbi [jttA], [{fi + i)A] cb npOTasHbiMa 3Ba- 
RaMB, Heo6xo4UMO Haxo4BTCfl 04HU'b A^HcTBmeJihnhja Kopeub ypaB<-' 
ueHiA (1). — Sto ecTb Heo6xo4aM06 ca%4CTBie npe4bi4ymBX'b leo« 
peMX. 

127. Ha^bdTaro bcho^ hto OTbicKanie rpaiinu^b 4^HcTBBTej[i»flbiX'b 
Ropflcii ajire($paBHecKBX'b ypaBueHiil cB04aTCH Ba oTbicKaBie Be^a- 
HBflbi A. 4*Afl pimeHifl aroJi 3a4a<iB .larpaBHci 4aeTx cM'&4yiomitf 
cnocod. Ha30BeM'b RBa4paT'b [^asHOCTa Ropnefi ypaBHeHifl (1) 6yK^ 

BOio Vf T. e. no^araeM^b 

V={x^^x,y; 

nepeaii^mafl o;, b x^ cobc&iib KopanHa ypaBHeBrH (1), jtJn V nojj«^ 
Titat ■ =i n 3Ba^emif ROTOpuH mu sadOBCM^ F„ V^^ F,,... F^,. 



Otcbbabo, ecjfl najinem BOMoacBocTb Bi^[>a3Bn BM*«imieHTu P^t 
P,, P, Pn ypaBHeHifl 

V» + i», F»-» + P, F»-« + .... + P„_^ r*P„=0, (2) 

ROToparo Ropiio cjtb pasJHHHUfl sBaHeBia F, noMoiuiio Koe<iMi»B- 
ilieHTOB'B 4aHHaro jpaBHeHifl, Toaa^a^a 6y4eTir pfcmeHa, »(SonasBaB^ 
BaiiMeBbniitf npeAbJL-h iiojioaKnTejbHbixx Kopaefi jpaBHeiiiB (2) (Sjrboio I, 

nojy<iHMX A = y^ /. Hto6i> nojyiHTL aroT^B uaHMeHLinifi Dpc4'&J'B, 
no^araeafb bi» jpaBnesiH (2) F:=- nojijHHBfB : 

p t 

Bmesf^B uaB6ojifcuii& npe4'i&j['b no*iOHCHTejbBbixx Kopecit aTaro ypaB- 

1 ^ 1 
HeBiff; nycTB obx oy4eT'B t; Tor4a ^ = 7 h A = -r=r. 

' y t 

HaaoBen-B 

S„= F(*+W» + F/» + ....+ T^. 

M> I u a ^ 

CyMMa 5|^9 44fl BcaRaro a'&jaro HBcua /i, MOHcer^b (Sutl BbipaHceaa, 
npa noMOiHB «opMyj'B HbiOTOBa (*)f b-b paiiioiia^BHofi 4»yHRaiB Roeo« 

^»BaieBTOB^B !>,, Pa, P3, .... Pmf ^ »^ oCopOTl, BO liMl. Hse 4K>pMy-> 

j.aM-B, Koe*4»BuieBTbi P,, P^,, ^at .... P;t Bcer4a MpryT'B Cbitb bm- 
pa»ceflbi B^B paiuouaJBBOiS 4»yHRiuB cyaiM'B 5,, S^, 5a, .... 5^, ••.. a 
noTOiiy 3a4aHa CB04BTCfl aa Bbi«iBCjeBie cyMM'B S b-b 4»yHRiiiB cyMM'B s. 

(*) ^opMyjibi HbiOTOHa BBuiyTCfl TaKBMB otfpaaoMB : 

P, + *, = O, *3 + «,p, + 2pa =0, «3 + «^, + 8^p^ + 3p^ = O, 

u BOo($ii](e 

r4'b BM'bcTO n MoaKeM'B cTaBBTb Bcb ickibu HBCia OTB o 40 db 00, . 

SaBi^afl TOJBKO, «1T0 5o = m. 
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128. EhaUBaevb 

(p{x) = (a? - x^)^^ + (o? - xj^^ + .... + (o: - ic^)*'* (3); 

Ecra B'BaTy ^jbruiio nocTaBHiTB bm^ctoo?, no nopA4Ry bc'6 Ropmi 
^1» -^2» a;3»«...X;,t, BnojjHeBUbiA ea sna^eHia cjioaKBui, to Hafi4eirB 

C'B 4pyroif cTopoHbii paaBepTbiBHfl cTeaeuH pasuocTett b'l »jBKiMii 

(p{x)f nOJJHBlTB 

2rf2r-l) 

■ • ^ 

2rf2r-l) 
+ ic^''-2ra?*»'-»Xa+ — ^— ^ a:'''-"^?^ - ••• + o? »*" 

1.2 * 



a? »• - 2ra?^>--'a?,;,^ ^^ ^ ^ a:""-«a?^ - .... + a^gf 

^ ^ ,^ 2r(2r-l) ^ 

= »na:^'^ - 2r a?''^-« «, + ^ ^ x^^'^s.^ - .... + 5^^^. 

IIocTaBJAB Tenepb cio^a bm&cto x qo nopA4Ry bc& Kopna acsja- 
4biBaH pe3yJbTaTbi9 nojyHBAii> 

2r(2r-l) 

0Ticy4a 

^aeaa wh aroBfb ypaBueBiH yKa8aTe.iio r pasjBHBbiA snaHeiiiA OT'b 
1 40 n, nojy"iBMi cyMMbi S,, 5^, S, ... 5,2 ^ ^a t^mi BbnBcieaie Koe«- 
«flaieBT0B'B P,, P^f P^...P^ oKOH^iBai-B, RaK^b yBce ubi cRaaajiB. 

199. Ha4o6iio coaHaTbCfl, ^to aroT-b cnoco(Si», BecbMa npocToti B^b 
TeopeTB^ecKOMb OTHOiiicBiB, Tpe0yeT'b ipeaBbnafiBo iiuoroc^OBCHMX'B 
'iBC4eBBbix'b BbiRja40K'b Bii npBiT&HeBiB^ KaR^b CKopo cieaeBb 4aH- 
Haro ypaBBeHifl aaaHBTejbBo Bc^iaRa. •larpaBB^i, coaHaBaflaTOT'b'He- 
AociaTOKii Hce4a4i B36'£rByTb ypaBHeBifl(2) 44^ Bu^acjeala 8048-:' 
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vnibiA TaKHBfB otfpaaoMi: Ropen AaHHaro ypaBBlittiii (i), Rak% h 
ufesKAe^ HasMsaeM-B x,, x^^..^iXyn% Tor4a 

a?r +Pi a?^"' •♦■Pa a?f-» -►- •— +i>m.,a?^ +l>;n = ®> [^a]- 

r 

Ao «ejni «3 - 0, = t, TO o^eBB4Ho 

P + 0» + A« + S»» + •... + i'" = O, 

TA* 

fn(*«-l) (m-1) (»1-2) ^_^ 



H 



B cjis^OBareJiBHO, no pa34'l^jeiiiH na i\ npe4l»i4ymee jpacBeHie npn* 

HBMaeT-b BUA^h 

Q + Ri + St^ + -.• + r*-' = O (5). 

Pa3.iBHDb]fl aHa^enifl t bx aTOM^b ypaBHeBia npe4CTaBjiiiK)T'b paseo- 

CTH BfC»C4y KOpueHIb X, H BC^MH npOHUMH KOpHHMB ypaBUeHifl (1). 

A noTOMy, ecAa 6bi bs^b araro ypaBueHifl b b3'b ypaBHeBiH [xj\ bc<- 
RjiOHfljfl o?!, TO MorJB 6bi npB4-Tfl Ri> ypaBHeHiio Bx KBa4paTax'& 
paauocTeii (2) ; ho »ce^afl B36iriiyTb araro B3KJK)Heuifl tlarpaoHCb 
aocTynaeT'B TaRBiifB o6pa30M'B. B'b nocj'&4HeM'B ypaBHeHifl no4a- 

. 1 
raeMX » = - t Tor4a nojy^BM'B 

RS 1 

jgW-i+ 5ji»-a+ 3»»-i + ... +^0 (6). 

HsBŠCTHO, ^To caiiiafl 6ojfcinifi bs^ OTpBiiaTejibBbix'b Roe««Bi|ieii-»^ 
ton ajre((paBHecRaro ypaBHeH]A cjoHceHHbifi cx e4flHBiiefo 6ojAe 
(tK^ 'aiej[eBHOKy SHa^eHiio) caMaro 6ojbmaro Bdiero Ropsefi, ano- 
tOMff Hadbisafl aiorb Roe^^Hi^ieHTi Bt ypaBHeHifl (6) L, mu Hafl*- 



I ' 
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1 
AeafB, HTO Y— ^jA^r-h Men&me Dcixx 3naqeHiif t b-b jpasBeBin (S). 

Ho no4o6ubifl ypaBHeiiifl mu nojjTRBifb AJm paseocTn KaasAaro 

KOpilfl a^f X^9 ^3»*--^in CO BC&MU npO^lHMB , K0e<I>O0uieilTbI dTBX'B 

ypaBHeHifl Cjajti OTJu^iaTLCH 04nB ot% 4pyrHX'b tojbro bcjurb- 
Haun x^^ x^, ^3 ••••I KUKii aro biuho aa-b jpaBueuifi (m). AnoTOMy 
AJa onpe4'&Jeuia A biohccm^b BCKaTb BauCujbuiifi aa^b bTpaiiaTeab- 
Bbii^b Roe^M^BaieiiTOBi ypaBueuifl (6), ecjB bi dbk^b, BMicTO «Pj no- 
CTaBHM^b Bci KupiiH 4aHuaro ypaBueBifl. 

130. ^iTOCbl BM'lbTb 4iJ0 c-b KoeooBuieBTaMB , KOTopbie Be 
C04ep»caT'b X wh SHaiieDaTej-b , .larpasBCb nocTynaeT'B TaRBin 
o6pa30Mi. EIoAiHOBCBifb «yHRaii6 

Ha MHoroi.ieH'b 

cb Heonpe4^JeBnb]Mn Roe*4>BiiieBTaHB ^r,« ^r,, <73t ••.• fm-i* b*^ npo- 
»38646818 HSRjfo^aeM-b Bcb cTcneHu rc Bbiuie m-l-if fipH noMoma 
(1) ypaBBeBiA, Tor4a npoB3Be4eBie Q^ 6y46T'b ni-*l^tf creneBH ; na-^ 
ROHen^Ti nojaraeM-b B'b dTOMi» npoB3Be4euifl Roe<»<i>BiiieBTbi bc^k^b 
CTcneiiefi x^ ua«iHuaH cb nepsob*, paBUbiMB flywiio h bsi nojy«ieR- 
Hbix'b m-l JBueHi]bi\'b ypaBiieuiH onpe4'&wiaeM'b Roeo4»HaieHTbi 
9,f ^a« 93«'*'?7n-i* Tor4a, .naabiBaa ^Mcebi npoH3Be4eflifl Q^ BeaaBH- 

CAmie OT-b X 6yRBOio *, nojiyqBM'b Q^ = *, 0TRy4a = 7- Bcj[i4CTBie 

lero ypaBaeHie (6) npraeri bb4'B 

jB»»-i 4- — jg^"* -»• — «^^-3 + ...• + — rs 0. 

Koe«»^BuieBTbi dTaro ypaBHeBifl Be co4ep9KaT'b x bi dBaiieBaTejiii^ b 
4JB onpe4'kieBiH A aTBiii ypaBBeHieM'b JarpaBHCb nojb3yeTČji Ta- 
ismn otfpaaoiTb: 3a4a4a cocToorb vh Toii'b HTotfu Baii4TB Baa<kub# 

10 
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m\n B3'& OTpHiiaTejbBr>ix'& 3iia<ieHitf (B3ATbixx nojosKBTejiBHo) Roe«- 

OIiaieiIT0B'B f — f K0r4a B'B nHX'B BM'CCTO X OjAJTlt HO-* 

K ti 

CTaB.ieubi Bci Ropnii 4aHHaro jpaBueEiifl. 03HaYHM'b Hepe3'b a Ban— 
Meubiuifi, b HaH6ojbiniii npe4'Lii» no40H<BTejbHbix'B Kopnefi ^asuaro 
jpaBneniii ; a HaBMeiibuiiii^ b^ HaHCojbiaiil npe4'lkj'b OTpBi](aTejbBbix'B 
ero Ropueili B3flTbix'b uoAOTUureAhuo. IIocTaBHMi bo BCi} nOJOHCB- 

Tejtfciibifl H^eBbi Koe««BmeHTOBi> — , — oflffiCTO o; iiesnmšuj a, 

K n 

a BO Bcb OTpBuaTe^ibUbie b b HasoBeMii caMoe tfojbiHee bs^b orpa*- 
UiTejbHbu-b 3Baqeiii](i 3X8X1 Koe<i»4>imieHTOB'b (no ^HCjeHuo^ BejB- 

mniA) -/; noTOMi bo BC'&x'b Koe4>4»HaietiTax'B — , —-,.•. bmIcto a; 

k k 

BCTaBHMli - J?y B 3a T^Mlt BO Bcb BOJOHCHTeJbUbie »X'b HJeilbl BCTa- 

bbmi» a' aBOBC'& orpnuare^bUbie b* ; nycTb ca&ioe 6ojbinee fl3ic>0T- 
pBiiaTe^bHbix'B siiaseHi^i dTuxii KoeaiaiHaicflTOB^b (no Hucjieuuoii Be- 
jflqBB'&) 6y4eTx -/'• EepeMi> 6oJbuiyio 1131» BejiiHHB'b /b/'; nycTb 
ona $y4eT^ /. Tor4a oqeBB4Ho» *ito caMbiii tfo^biaiij bsi orpamiTeJiL- 
Bbix'b Koeo<i»BaiefiTOBi» ypaBueHifl (6), npn BCTasK-Ii B-b ui]X'b B^icTO x 
BC&si Kopaeii 4aaHaro ypaBDeuiii9 ne MO}KeT'B 6biTb 6oJbuie/» C4'£- 

AOBaTCJbBO Mbl MOHCeMl* B3BTb A = 



/+ 1 

131. Kor4aA uaUAeiio, 0T4b^euie4iificTBiiTejbUbix'b Kopnefi 4aB— 
Baro ypaBHeHi^, KaKi> Mbi yme bu4']^^b» oneiib npocTo; 110 b-b npa— 
iiineniBi aah o6jer«ieuifl cnera, mo»cho noJbsoBatbcii eme cj'i4y— 
I0U|B»B 3aAi'it<]auiHMBr 

J^jga 4aBnaro ypaBHeBiA moskbo Hdxo4BTb rpanniibi csanaja 

TOJbRO nO.IO»CBTeJbBblX'b KOpRCii f u6o nOCTaBBB'b B^ neM'b - X 
BM'i^TO Xf n0.«O}KBT€Jbflbie KOpUB USU^BaM^B B'b OTpBUiaTeJlbBbie B 

naofiopoT-Bi B c^'640BaTejbB0 npexbjihi 0TpBi]iaTe4bHbix'b RopneJi aafi— 

4yTCH TaRBCe RaRX B n0.I0»CBTe4bBb]X'b. 

Ha30BeM%9 RaRib b npexc4e9 t uaB6ojbmiJf npe4'ki'b bojohcb- 
TCJ]iBUX'6 Kopneit :ypaBBefliB (a) ; ^toSm BAiiTb 4'i^AO c^ ^bcjomii 
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TOJbKO a'|jbIMH9 MOHCIIO BI 4^8006 JpnBHeilio BM')bcTO O? nOCTaBUTb-*, 

VA^ ft=|//, ecJB|M H1IC.I0 iiijoCf HJnpaBHO hbcaj iiijoMy seno« 

C'pe4CTBeHHO rtoj[f»iiieMy y /, eciH "^ / >ihc40 ^po6iioe Rja iippaaioBajb- 
Hoe. B b caMOM'b 4t jt, 4^A iipeoCpaaoBaiiHaro TaKom ofipasoM^B jrpas- 
Heeia A==f» b C4'b40oaTe.fi>HO jijir OTAfkjieuin tvo Kopuetf 40j»cho 
6y4eT'B BMicTo nepeMiuBotf craBBTb pfl4'B HRceji^b 1^ 2^ 3, ...• 

132. Bcii Tpy4fiocTb p-Jbrneflia 3a4a<ifl o6i 0T4^JeHiB 4isflcTBBTejb--> 
1151X1^ Kopiieii ypauneiiifl coctouti, cj'fe40BaTe.iLH0 , b-b BbiHBCjeuiu 
Koe^froiiuiienTOB^b ypaBfleuin (2) bjb B'b onpe4'LieHia BejB<iynbi A 
no BTopoMy cuoco6yp i]pe4vf0HceuH0My «IarpaHH;eM'b. OrHOCRTejbBO 
ypaBneiiiB (2) mm y;Ke zsi^iijujnif hto npB BbicoKoii creneBB ypaB- 
iieiiifl 4aiiuaro, BbiRBCjeiiie Koec^oBuieBTOB-b (2) ypaBuefliA qpe3Bbi- 
MaiiBO MiiorociosKHO, TaK'b <iTo Dpfl4'b jifl MOHCiio p'6a]BTbCfl ynoTpiB-» 
6BTb aroT^b cnoco6b npa ypaBBeBiflX'b Bbime neTBepTOtf CTeneBB. 
Hto KacaeTCfl 40 BToparo CBOCo6a, to xoTfl b^b npRM'ikBeBiiix'b ofl'& 
B ynpomaeTX 3a4a^y, 04BaK0 Hce npB BbicoKofi cTeneBfl ypaBBeBiii 
B dT0T'b cnocotfi Tpe6yeTh MuoroCwio»cHbix'b Bhmucjieuiii. 

133. ypaBHeflie (2)9 RaKicKopo ono BbiMBCjeflo, OTRpbiBaeTi naifs 
Bc1( CBoiicTBa 4aiiBaro ypaBBeHifl. TaKBM^b o<{pa30H'b» ecJiB aTO 
nocj'fa4uee bm^ct^ paBHbie KopHB> to ypaBBeBiio (2) 6y4eT'b 0pBHa4* 
jiesKaTb cTOJbRo fly4biibix'b 3BaHeflitf F, crojbko B'b4aufl0M'b ypaB« 
HeuiB HOBCBO C4'ikwiaTb pa3JBqnbix'b coe4uneiiiil B3'b paBBbiKi* kopr- 
neli no 4Ba; a cj'fc40BaTejbH0 b-b ypaBBeBifl (2) Be6y4eT'b 40CTaBaTb 
cTOJbRBK^b Hce nocji]k4Bflxift MjieHOB'b. B'b aT0MX cjy«ia'6 paBSbie 
Ropno MoryT'b 6biTb 0T4'&-4enM> OTbicRBBafl otfuiaro BaBtfojbuiaro 
4'ftjBTewifl 4aflnaro ypaBueBifl b ero npoa3B04Baro. 

•lerRO BB4'l^Tb TaRHce, «ito ecjB bc^ KopHB ypaBHeniii (2) ($y- 
4yT'b 4'fe&CTBflTejbBbie B nojOHCBTejbBbie, to ypaBBeHie 4aBBoe w 
HMŽerb BOotipaHcaeHUKi Kopneti. 
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eT'b conpfl»ceuBbie BOo6pa»€aeHbie Ropna cc-*- py - ^9, a- p y"- 1 ; 
Tor4a jpaBiieHiio (2) ueo6xo4BMO 6y40T'b npiiHa4.<ie}KaTf» OTpouaTejrL— 
Bbiji Kopesb -4/}^ npBHOAiiiHaH Teaepb aaicoii-b ^eKapra o dasii«^ 
eflMoeTa Me»c4y ^bc.aou'b no.AOHfiiiTeJbnb]X'b h 0TpHiiaTejbUbix'b Kop- 
neU H HHCJOM^ nepe&iiHb hjh nocjifc40BaTejii>HocTefi suaKoe-b jpao- 
Bemfl^ jerKo BB4'i^Tb, «ito ocjib b'B jpaBUidiiin (2) ae bgB qjenbi 6y- 
^yT:i> aod^peM-lflHO nojio}KBTe.ii>Hbi b orpuiiaTe^bUbi, to aro flciibiii 
opnaiiaK^b^ HTO 4aBuoe ypaBHeHie uM-lbeT-b BOOo6pa»caeMbie Kopno. 
pSpaTBOf ecjB B-b ypaBueiiiB (2) Bci H^iefibi no nepeBi>BUO nojo- 

3KBTewlbBbI B OTpiiUaTeJlbHbli TO OUO 116 UM'I>eT'b OTpyuaTeJbflbIX'B 

KopBe^i a npe4nojaraii, hto bc^ Roe<»4»BuieBTbi 4anBaro ypaBHeHiB 

^BCJia 4'ltHCTBBTeJbBbIH^ Mbl MOHCeBfb aaKJICIBTb^ HTO dTO n0CjI']b4Ue6 

B9 uu^^Tii B0o6pa}KaeMbix'b Kopiieil. 

134. ypaBiieuie (2) 4aeTx Taicuce BOSMonciiocTb BbiHBciBTb Boo6pa- 
^a^Mbie RopuB 4aBHaro ypaBiieBiHy ecjia ouo TaRie aniibeT^b. B-b ca- 

UOMU AhjAf ny.CTb a± p ]/- 1 6y4eT7. napa Boo($paHcaeMbixx Rop- 
Betf 4aBBaro ypaBueuiii; maTOBCb CwiyHa'fry RaRi &ibi BH4ii.iBf ypaB«4 
Benie (2) Beo6xo4BMO 4onycRaeT'b OTpuaaTejbHbiil Ropeeb - 4/3% a 

r 

noTOMy nocTaBBB^b bi dTOifb ypaBBeuiB - V bm^cto V b bm^bojba 

l/T 

noao9KiiTej[bHbiil ero Ropeab F^, mu no^y«iflirb p - -!--—' . HTotfu 

Bafl4TB OTB'fc<iaiouiee ana^ieBie a^ nocraBBM-B adt.p |/ - 1 bm'£cto ^ 
B-b ypaBBeBie (1); noj^iBi^-b: 

a^ + t?,a'^'-" + tJ3a^*'^-»- »^ •*■ «m » O, 

r4't «,• '^^% «3f •••• ?,» ?a» ?3» •••• 03Ha^ai0T-b «yBRuiB /? b Roeooa- 

ixi6BT0B-b 4aBHaro ypaBBeiiiH. 9tb ypaBBeHi>i, RaR^ coBMicTiibiB, ne- 

« • • - • . 

d6xo4BMO BBibiOT-b oCiuaro A^JLvuT^An^ ROTopbi^ 6y4eTTi nepBoil CTe- 
neBBi ec4B Ra»c40My aBaneHiio p oTBinaeTi 04B0 8Ba<ieBie d\ ec4B 



v/ • 
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jrpaBiieHie (i) mr&erB »'IEmmcgako 0TpiiiiaTe^bBbix'B Kopneit fwtat% 
ueTRAj cotfoK) f Tor4a o6mifl jii^iHTOJb npe4i>n4ymBX'B ypaBHeBifl 
6y4eT'B Bbime nepnoii creneHH h jpaBHHBan ero Hyjiio, mu Hali4eBfib 
D^cKOJbKo Biia^eiiiti a paBHbJX'b h^iu QepaBiibix'b Me;K4y cotfoio, ro- 
Topbifl 6y4yTb OTBiqaTb paBHbiM^b BHa^eni^H-b p. 

135. Kor4a rpaHiiubi Me»c4y RoropbiMiiJiesKaT^b 4')&ficTBBTejbHbie 
KopiiH 4aiiHaro ajredpauMecRaro ypaBueuifl i]aH4eBbi , to 4Jfl Bbi- 
HHCjefliH 378X1» Ropaefl .larpaHSK-b npe4^araeT'b cnoco6'b, ROTopbitf 
n B'b nacTOiimee speMA, nps tfojic y4o6Hbix'b cpe4CTBax'b Mn onpe-^ 
4i«ieHifl rpaBBii'b Ropneii, MOHceT'b 6biTb yi]0Tpe6jen'b cb Cojurnoto 
nojbacK). Caoco6i aTOT'b» B3B'i^cTBbitf no4'b BMeBeM'b emeo^a m^ 
npepbiBHhutf^ dpo^eU cocTOBT'b B'b Cwif>4yiomeM'b : 

Ha30BeM'b p uijoe ^bcjo tfjiBSKaiiuiee r^b BCROMOMy RopBio x^ 

1 

HO MeHbinee ero (^j ; Tor4a o; = p + - , vjA y Beo<{xo4BMO hbcjo no» 

y 

jfOHCBTejLBo^ 6oJbifiee e4BnBabi. BcTaBjan BM-fccTO x^ ero aBaneale b'& 
ypaBHeBie (1) b pacno^araa pe3yjbTaT'B no cTeneBAMB^, nojyqBiix: 



r4* 



Ry'^ + R.V'^-^ -^ a,/'-« ^ .... + U^.^V * H^ = O, (7) 

R =p'» -^ p.p'^'' -^PjT'' + •••• Vm^jP -^Pm f 

R^ = mp^'^ 4. (m - l)/).p'~-' -*• (m- ajpj^'«- + ^^^-Pn,^,, 



EcjiBp cjiy»cHTi» tfjBHcaiiiiieio rpaflBoieio 04H0My To^ibRO ROpAio^^^TO 
ypaBHefliiO (7) Beo6xo4BMO npBHa44eH<BT'b 04BB'b T04bR0 RopeBb 6oji^ 

(*) 3io npe4noioseBie Baponen bo Heo6xo4iiMo: p mokctl (5biTb6oibme x ; 
BO wb TasoMb cij^at y jace h6 6jAeTb hucjo nojoHcuTeibBoe. Aaih^ 
B^&flmiii xo4b BUHUCieBia ocTaetCfl BnpoHeHb OAHBaKOBi. 



mifi e40BBi|bi, B0O 4oaycT0B'b npoTniiHoe u nadBas^B aru RopuB y, ■ y^ 

1 1 

Mbi no^y<iHJB tfbi AAa ^, 4Ba siianeHiAp + - b p + •- ^ KOTopbiifb da- 

Bcaiimcio Buscneio rpanimeio cjjhcht-b 04ho b to^ko ^hcjo p^ mo 
npoTBBHO npe^nojiOHceiiiio. H3'b araro Cji'l4ycT'Bf qTO jijin jpaBiieHi^ (7) 

HBCJO A HOHCeT^b 6blTb npBHHTO paBHblM'b e4HHHU'fc9 a BOTOMJ 6.IB- 

Bcatimee lAjioe «ibcjo r^b Kopnio y araro ypaBHeuifl Mo;KeT'b 6biTb 

JierKO Da84eiio. nycTB aTO macAO 6yAeT'h g^ no^aran npQTOM'& q<^; 

1 
Tor4a no npe4bi4ymeMy ho»cuo nojaratb y = g + -9 r4'i^^]>i Bcra- 

kiiiH dTo 3ua«ieiiie y bb ypaBueuie (7), 4j[fl onpe4i^euin z nojij^ 
HHM^ no4o6Hoe me ypaBHeHie fl3'B KOToparo iiafi4eMX ah^ioe Hucjio r 
6jHH{afiuiee R'b z^ ho MCHbuiee ero. npo40^»€afl TaKBM'b ofipaaoirb 
4ajie| 4*ifl Bbnnc^euiii Ropua ^, nojiyMiiMi> HenpepbiBuyio 4po6b: 

X ~. p + 1 
g-hi 
r+1 



s+« 



136. Bbiqiicjflfl npB64u»ceiiHbifl 3Ha<ieiiiA arotf aenpepbiBBotf 
4po6H, Mbi nojyqBH'b pfl4'b 4po6e8 



a a a 



6' 6" 6" 6 



••••• (oj 



ROTopbiii nonepeMiiBoo 6y4yT'b Hentuic b 6o.ibuie BCKoaiaro sna- 
nenifl o;, ; a cj'b40BaTe.4buo, ec^iH sa BCTUHUoe 3Da?eHie npoBCMii 04By 

B3i 4po6e0y HanpoM^p-b -t^, to norpimBOCTb ($y4eT'B MCBbuie paaBO- 

^™ ^orrTr-^)= ^T^cHTT) • »^^ no CBoacTBy BenpepbiB- 

Bbji-b 4po6efl, af«»-0 6f^0-.al«)t(«+xJ = dz 1, fif«^0>6(«}, a cji40- 
Baie^bDo, BaflB-b aa BCTBHHoe aaa^eHie x^ 4po6b -j-r , mu c4iuiaeM'B 



DorpiuiHocTb ROTopaa ueHbuie .^^. . TaRHHi o6pa30MX cnoGo6'b 
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^TOT^b Awrh BoaMOHCHOCTb onpe4'b4RTb npe4'&ji'b iiorp*iinuocTB npn 

BblHHCJieHiH ROpHfl, a dTO, BO B&bX'h npB($jrH9KeHHb1X'B BbiqHC.ieuilIX'b, 

cocraBJAeTii oaho aa-b rjaBHbix'b ycjioBiti xopornaro cnoco6a. 

137. Caoco6'b HenpepbiBiibix'b 4po6eH 4aerb TaKHce B03MoacHOCTL 
iiojy«iBTb 3Ha«ieuie Ropiia ^, no4'b BB40M'b crpoRo. Bb cauoM'b 4'i4'& 
83ir&<iaji, ^TO Bb pB4y (8)f a = Pf 1=1^ nojy«iRUb 

a' a 1 a' o' 1 a*^ a'' i 



6' 6 66' • b' .6' 



6^6*'' 6«' 



nr.l' » 



b'b 



tf 



r^ 



\ a i 



W' b' 



t.tr0 > JLMT "" ^ "*" rif ■" 



bb' b'b' ' b 



bb' bb' bb*"" 



S") 



A cjiiAOBaTejbiio, ocTauaBJiiBaflcit na haciA 77^ piua (8) , n(uy- 



«,=l) 






1 



npn ^evi ouia^Ka 6yAeTh HeHbine 



1 



-f- •••• 



(ft(/»)).- 



138. Mbi npe4ao4ara JH, «iT0|>c4yHCBT'b (S^BHcatfaieio HHHCBeiorpa- 
UBueio (e-b afubixi> HHCjaxT>) o4HOMy T04bRo Ropnioa;,. Ec40 cjj- 
HBTCii, qTo 4Ba Ropnn cc^ u x^ imkioii^ 04Hy h Ty>Ke noHcuioK) rpa- 
maxy Pf Tor4a Bb ypaBiieuiu (7) 2/($y4eTb HM'ikTb 4ua 3iia<]eu]fl 6o4b- 
iiiBX'b e4iii]uubi. Hu3biBan B-b aroMb cjy4a'& g, b q^ ixkjih\n ^acja, 
KOTopbifl C4y»caTi> hh;keiumb rpaiiBaaMU aHa^euiiiH^b y^ 44A BbiMB- 
cjeniA x^ H x^ Aibi nojyqHM% 4po6B. 



I 



j?, = p + 



J 



a;^ =r p + - 



EcjIb b ?x = 93» Tor4a js (iy4eT'b nM')bTb 4Ba BHa^ieiiiB tfojibuiiA 640** 
BBUbi^ Ba3biBafl uijbiB ^Bcja 64B»caiiuiiA R'b dTBM'b aBa^fefliflifb r^ 
B r,, B'b dTOU-b cjyqa'lk nojy^BM'b 



dJ,=:p + 



?.** 



« =1» 



g, + 1 



f* •♦'•tt« J 



••- • 



^*« 



T. 4< 
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Vin DTarO Mbl BBAHH-b, HTO eCJIH paBHOCTB M0lR4y KOpmiBHI 

4aHHaro jpaBneBJ^a 6yAyT'h Meubise eA^BBnjbi^ to Bbi^ac^ieHie 9Tmf.j» 
Kopnefl no cnoco6y Henpepb]BHbixx 4po6efi CTanoBHTCfl TiMb aaTpy4DH- 
Tejbuie, nin-b Kopne (ijBace 4pyr'b ki 4pyry» b6o Tor4a, RaR-b 4*ifl 
ypaBReBiii (7), TaK^ b 4Jfl cj'fc4yiomnxT» aa bhm-l (oDpe4'&«<iiiio- 

uiBX'b Zf ), A ue MonccT^b 6biTb npHtinTo aa e4BBBay, a 404»£ho 

6biTb BbiHBCJieuo no T0Hy Hce cnoco6y » no KOTopo&iy ono BbiHB- 
cjinercn aar 4aHHaro ypaBHeHifly -— a aro » RaR-b mu y»ce CRaaajiB, 
npfl BbicoRotf creneHB ypaBBeaiA npe4CTaBJiieT'b orpoMBbiit Tpy4*b% 
npBniBBAfb cnocoOi JarpaHHca ri> p-lbmeuiio ypaBHeBiA TpeTbett 
CTeneBB, 

ypaBBeBie B^b RBa4paTax'b paanocTefl 6y4eT'b TaRHce TpeTbeii creneBB; 
HanBuieii^b ero TaRBH^b oSpaaoMi* 

HTOtfbl Bbl^BCJIBTb ROe^OBaieBTbl P^^ P,» P^^ BblHBCJlieH-b CBd^aja 

eyMMbi B no «opMyjiaH'b HbiOTOBa : 

'a ■*• Vi + *iPa + ^P:^ = ^' 
'4 ■*• 'aPi ■*• *aPa * '1P3 = ^» 
h ■*• «4?, + «aPa -^ '^Pa = ®» 
^ + **P.-*-Va + ^P3=^ft- 

B> iiaiueMi c.iy^a'6 i>x = - ^f Pa = ^' Pa = ^ 5 ^ noTOMy 
«, = 6, 5^ = 30, jr3^ 159, 5^::: 858, 5^ = 4641, «^ = 25113. 
Tenepb 4Jfl BbiMBc^cBia cyMM'b S depeM-b <»opMyjy 

5,-«„.,-2rV-,?,*-j;2- '.r.,'.-- =t ^^^^g— ,^ v. 
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B» KOTopoli, nojiara« bi hoA no nopjUK^ >*=!, r = 2, r=3 h no- 
craBBBi 3 BU^TO m, nojy<iHU'fc 



5, = 3*, - $1 



1 
9 



S, = 3»^ - 4«3*, + 3»» 

S, •- 3«. - 6».». + 1 5»,«a - 1 0»'. 

3 D 1 ^ <S 

A 0oeTaBHB'B 34*1^011 Bu^CTO cyMM'b i HamcuHbifl BX'h 8Ha^eHifl| no« 

5. = 54, 5, = 1458, «3 = 41553. 
HaROHea'b CfepeirB cHosa ^opnjau HbioTOHa 

Ha'b ROTopuii, npa noMoma SHa^eHifl 5, HasoABM^b 

P, = -54, P^ = + 729, P3 = -729. 

H TaKx jrpasHeHie b'b RBa^paras^B paaHocTetf <{yAeTB : 

P - 54 F» + 729 F- 729 = 0. 

Oicio^a , BO nepBbix'B , 3aRj[ioqaeM'B , hto Bci Kopna 4aHHaro 
jpaBDeuiA A&ficTBHTejibHbie , ii6o Roe<i><i»HUiieHTbi P, , P^ , P3 , no 
nepeii^BHO OTpHnare^ibHbi n noJOHCHTe^ibHbi. 3a r]kM'b 44a onpc4i- 

jenia A nojaraeMi B'b aT0M'B jpaBHeuia F=-; Tor4a uojy<iBM'b 

54 1 

^ ^ -729^ 729 ' 

caMbiii tfojbmifl oTpimaTejbBbiH Roe4>OHuieiiTii dTaro ypaBueHiA c40-r 
SKeaiibiJI cb e4HiiBiieEo 6y4eT'b tfojbuie caMaro 6ojbuiaro hs^b ero 
Ropuefi ; cj'640oaTe JbHo 2 6ojbine caaiaro 6ojibiitaro o3'b 3HaqeniJi y, 

H^H - M€Hbiue caMaro aieHbuiaro B8'b 3HaqeBiJi F. H TaR'B A;:;y:2. 



— 184 



139. HafljieM-b renepb A ao 4pyroMy eaoco6y. B% HacTO/imeu-B 
CJjHa'b jpaBHeme (6) 6y4eTi 



«** 



3a:-6 



Z+ -:=0 (6) 



3a?-12aj+3 3x^^i2x+3 



HTo6bi yHaHTo»;aTb Bb 3HaMeHaTevi'b X| noMBOSKaeirB MHoro- 
^jee^B 0= 3iC*- 12a?+ 3 na muo^cEiTejfl ^ = x'^ + qx ■*■ g^^ h nsRJiiO- 
^aenii b-b npousBe^eDiii Bcb CTencnu x Bbiuie BTopofi npH noMoma 
4aHuaro jpaBoenin. Tor4a nojjiH&i^b 

Q^ - (30 + 6gf + 3^,) X* - (21 ■♦- 6g + 12?^ a? + 3?, - 3g - 6; 

BbifiiipaeMi^ Koeo<i»fli]iieHTbr q m q^ TaKBAfb ofipasoHi, HTo6bi tfbuo 

30 + 6gf + 3g, =. O, 
21 + 6gf+ 12g, = 0, 

0TRy4a J = ""3" > 5^1 ~ * • ^ cj^AOBaTejbHo 

11 ^ 27 

BcTaBJflA 0TCi04a 3Ha'ieuie Q wh ypaBHeHie (6), nojyqnMi 

-9a?^ + 51a;-18 2a?«-lla:+2 

jga + j2 + n O 

27 27 

BepxH^fl rpasima noJOJKHTe-ibBbi^i Kopnefl 4anHaro ypaHBeHiA ()y- 

. i 
4eT'B = 6^ UBH^UAH A :^ - » BepxHflA rpaHHua 0Tpui]iaTejbHux'b Rop- 

1 

Befi a'=: 1, BB»cBA}i A' = tt ; a noTOMy BcraBjBfl bx nojioHCBTeJbBbie 

5 

HjeBbi Roet&otfluienTOB-b] 

.-9a?^ + 51a?-18 2a;^- 11aj + 2 



■MV**MBa 



27 ' 27 



BMicTO 0?,-» a B^b OTpBuaiejibBbie BuieTO Xf 6, nojy«iBM'b 



631 
"ŠT 
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. noTOMii BTi T'6x'b »ce Koe«OHiiieHTax'i» cTaBHMii ''X bmIh- 



54 
CTO Xf no.iy«iBM'b 



-9jp'-:51aj- 18 2x' + 1 Jo? + 2 



27 ' 27 



B nOCTaBHM'B B'b HOJOMCBTeJbHbie IJOBU - BM^CTO ;)?» a B% OTpH* 
UaTOJIbBbie 1 BM^CTO X; T0r4a DO^J^BMI 04BB'b OTpBaaTMbBblll 

KoeooBaieBTi 

88 

• " 27 * 

A (M^AOBarejLuo^ no 4BCjeBB0My 3Baqefliio , tfojibiniU B3'b OTpa- 

iiaTejii»Bbixx pe3y4i>TaT0BX dTBX'b no4CTaBODOK'b ojAen- — . H 

TaRx 

621 1 54 



/= — T- H A = 



54 /4-1 675' 

oTRy4a AcriOf ito stot-b cnocoC-b 4aeTi> 4«ifl A anaHeuie eme HeobuieB 
He»cejB npe4bi4yuiifi. Ho34icb iipeHMymecTBO nocj'£4Bnro onoco6a 
He TJK'b 04euB4B0» KaR^B B^ Tiii* cjiyqaiixx 9 Ror4a creneBb 4au- 
Haro ypaBnenjfl Bbiuic TpeTbeii. 

HtoCi BMbTb A^AO Cl» ^BCJaMB 6o.l'6e Rpyrj[b]Mflf Ubl BMi* 

CTO A BoaMeM-b - . BcTaBjfla B'b 4aBBoe ypaBBeBie pii4'b lacejib 

1 2 3 4 6 6 12 



noToui 



®' 2' " 2' 2' 2' 2' 2 T' 

1 2 

O, -g. -^, 

naflAeHi, hto oho Bii'&er& 4Ba noJOHCBrejtabisi Kopaji, bsi koto- 
pbix'B 04Bfl'b jea^BTi MeHC4y O b 1 4pyroM Me»(4y 5 b 6 boabu-e 
oTpflaaTejbBbitf — Me9K4y O n - 1 . Bbi^BcjBirb 04Bfl'b bbi aTflX'B 
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KopHefl, HanpBM'l^p%, nepsuH nojLOSKBTejBHbifi. IIo cnoco6y Henpe— 
pbiBHbixx ApoCeHf B'B jpaBHeHin 

40JI3KBO BificTO X nocTaBHTb i> + — > rxt p djBHcaitmee aijioe hh- 

y 

(Mo K-bDCROMOMjT KopHfo, HO Heobmee ero; bx Hacroameaii cijia-fc 
]) = O, H jpaBiiesIe aj^a BbiHBC^eHifl y 6yAQT'h : 



BcTaBJifleM^ B'b dTO ypaBBeHie pfl4'b ^Bcej'b 1» 2, ; mu Haxo- 

ABM-b, ^TO OHO HMterb 04BH'b KOpOHL 6oJbUlitl 1, KOTOpblif MURBTh 

1 
fireHS4y 1 b 2. H raKi oojiaraeM^ y=:l+-. JIm Bhmucjiemjs z mu 

((y4eM'b BM'ibTb ypaBHeBie 

«3 - 3z" - 6« - 1 = 0. 

«IerK0 BH4')&Ti>9 HTo KopeHB araro ypcBHeHifl tfojbiniit e4BHHi|bi ($y- 
4eT'b jeHcaTb MeHC4y 4 b 5 ; a noTOMy no jaraeM^B js = 4 + - a 4Jiii 
Bu^iHCJreHifl u nojy«iaeM'B ypaBHeHie 

9u^ - 12tt^-9tt- 1 = 0, 

Bai KOToparo nafi4eH'B| hto u >^ 1 h >< 2 

TaRBMTi oCpasoHii bcromuS Kopeab 4aHHaro ypaBtieHifl BbipaaHTCA 

uenpepbiBHotf 4po6bio 

1 



+ 



1 + 1 



4+ f 



1+ 1 

T+ 



3a cnoGoiSoM^ JarpaBsca ejAMyiOT% y»ce iri cnocotfM KOTopue xu 

BMOIKHJg*^ 
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nPBHiOBHIB CnOCOBA «yPbB R^ P^niBHIIO TFAHC« 

I]lBH4BHTnblX'b FFABHBHI it. 

140. no4'b HMeiieM-b TpaHcaeH4eiiTuoii«yijKalB Mbi paajMieMi TaKjio, 
KOTopafl ne mohcctii 6biTh cocraBjeiia na-b nepeM^lonoJi BejH<iBHbi no- 
epe4CTifOM'b KOHe<iHaro Hucia ajire6panqecKHx^ 4'lkficTBiJt. TaRosa, aa- 
npHU.» 4»yi]Kuiiii KOTopafl 4aeTCii no4'B bii4oii'B tfeaKoueiaofl crpoicn nja 
($e3ROHe«iHaro pn4a MBOHcarejefi, raROBbi <»yHRiiiB Sin Xt Cos x, e", Ig x 
B np. Onpe4'bjicuuoH> TpaBCiieB4euTHoio 4»yuKaieB naaoBeM^B TaRyiO| 
ROTopoil ana^euie MOHceT'b 6biTb Bbi^BCJieuo, no npatfjiaHceHiio. cb 
RaROio yro4B0 to^iboctlio, RaRib cKopo 4aB0 ana^ieitie BeaaBBCBMofl 
nepeM'fcBiioii. Mbi <)y4eM'b roBopBTb tojlro 061» onpe4ijeBHbiX'b 
TpaBciieB4eBTBbix'b <»yBRaiflX'b| b6o oyuRiiiB, ROTopbix'b ana^eaie Be 
MOJKCT-b 6biTb Bbi«iBCwieBO no 4annoMy anaHeBiio nepeHiauofi Be-> 
jB^BBbi, ue MoryT'b flU']&Tb npBMiiieiii^ bi* aiiajaai. 

0ape4ijieBBbiMTi TpaBcae4eHTnbi]m» ypaBBeBieM% uaaoBeiai Ta- 
Roe, B^b ROTopoAfb Bs^b HeBSBicTnoJi BejBMBBbi cocTaBjeua onpe4i- 
jiennaH Tpaiiciieu4eiiTiiafl <i>yuRuiA ; Ropueai-b araro ypaBBeBiB djAeTB 
TO aaa^enie nea3B']bcTtioS BejanaHbi^ Roropoe npaB04aT'b Tpaacucn- 
4eBTuyio 4»yHRiiiE0 T0HC4ecTBeBB0 R^b uyjio. OTbicRaaie araKi Rop- 
Hcfl B cocTaB^iieT'b aa4a<iy o p^binenia 0Dpe4'i^«ieuBbiX'b TpauciieH- 
4eBTBbix'b ypaBBenifi, 3a4aHy Becbna BnTepecByio, RaR-b no cbo- 

HM'b Tpy4B0CTim'b| TaR'b B BO UH0r0HBC4eBBblM'b npBUiBefliillfb h% 

aBaaaa']^. 

141. MbixoTBM'b noRaaaTb, «ito RaROBo 6bi bb 6bi4o onpe4i4eBBoe 
TpaBcaeB4enTBoe ypaBBeuie, Bcer4a moskbo uafl4TB rpanaiibi ero 4'6it- 

CTBBTeJibBbIX'b ROpBOfi B Bb]HBC4BTb dTB ROpHB, OO apaC^UtaCeBliO, 

ci RaROK) yro4BO TonnocTbio , no cno€o6y ROTopbifi 4^ypbe 4a4'b 
44A ajre(SpaB^cRBX'b jpaBBeaiii. 

DpanoimiM-b cymR0CTb cboco(&i ^ypbe. HTotfbi OTMCRan irpa^ 
BBiibi MeHe4y ROTOpbniB MavaTi 4ificTBHTMbBi»ie Ropag RdKoi yro4flo 
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«yuRiuii y^{x)f no cnoco(Sy ^ypibe Heo6xo4HMOt bsabi pir4'B npoBs« 
B04Hbix'L aToii ojDKiuii 40 npoH3B04Hofi BMiioiiieJi nocTOflunoe SHa^euie 

^{x), ^\x), 1/'», V'^), ^^'^-'\x), yl^'^\x) (1) 

■ BCTaBRB-b B-b dTOTi pB4'b 4Ba Hucja a B 6» BM']&CTO ^, onpe4iJBTb 
paauocTb ueHC4y HBCJOM-b nepejiiiH^b aoaROB-b npu pe3yjbTaTax'B 
BCTaBRU HBcea^ a a A; pa3H0CTi> ara aoRasKeT^ CROJibRO 4aiiHafl 4»yHRuia 
iioncer^B HMiiTb Ropiieii jtfe»c4y rpaunaaMii anb. ^0Ra3aTe.ibCTB0 aToii 
Teopeubi ocHOBauo ua iienpepbiBDocTH oyHRuiH i/'(x}y iia efl cnocotfaocTB 
paajiaraTbCfl bi CTpoRy Teiijropa. FcJOBie Tpe6yeMoe aTOio reopeMoif 
cpa3y orpaHBHBBaeT^b Bb]6opi> 4»yHRuiB ^{x) i^wh bo nepBbix'b , qTO 
oocj^AOBare^ibnoc 4B4>^epeHmipoBaiiie ea 404;Kiio npBBecTB uacb Kh 

BejlU^HII'^ nOCTOflffllO^ B TaRHH^b 06pa30M'b B3RJIfOqaeT'b nOBB4B- 

iiciiy BC'& TpancaeiueuTUbiH 4>yHRi]iifl9 RaR^b TaRin, ROTopbia BaiiiOTi 
(SesROHeHiJoe hucjo npoH3B04Hbix'B. Ho AAn npuM'i^Heiiifl cnoco6a 
^ypbe jvkiJ* UHRaRoii iieo6xo4iiMOCTB pascMarpuBaTb u^i^jbiji pfl4'B 
npoB3B04Ubix'b «yHRaiy (i) 40 Tofi ROTopaa BM'beTX nocTomiuoe 
3na<ieHie. B-b caMOMb a^j^^ nocTaBUH'b B-b pH4'b (1) BuiiCTo x 4Ba 
^flC4a ankbi nycTb pe3yjbTaTbi dTBx-b BCTaBOR^b 6yflyTi» : 

(a) ^[a), rp\a), ^'{a). ^(0) V'^''^* "P^^^H 

(6) fp{b), rp\b), rp^b), r{b) ^''Kb) V'''"^. 

CocTaBBM-b pfl4'b yRa3aTejre0y oTBi^aioaiaznb »tbiii «yHRiMAB'b 4^11 
npoMe;KyTRa ft - a ; nycTL aioTii pH4'b 6y4eT"b 

h /*,» /*.» /*3t /*« f^m (2). 

Kauc4biii yRa3aTejb fi noRasbiBaeT^ cROJbRO cooTB'i&TCTByioniaff *yii- 
RDiifl MOHceT-b BM^Tb RopBeii BI. pascuaTpoBaeMoirb npoMeHcyTR'i». 
yRa3aTejB 3TB cocraB^flioTCB TaKBsrb ofipasoMi*: Cepeu^b B-b pB4ax'b 
(a) B (A) CBaiaja no4Bt» noTOM'b noTpB^ noneTbipeBT. 4v^yBR- 
iiiB cb opaBOif eTopoBbi B mrh nacjia nepenirarb 3BaK0B% Bepxnjiro 
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pfl4a Bu^iBTaeirE hbcso iiepeiiiB'B numnaro pii4af no^jneaiatM paa« 
HocTB 6jAeT'h jKaaaTejem Toif ^jBKiiiB Ba ROTopoH ocTaBOBBJucfr. 
TaK^ AJin onfeA'bjieuin jRaaaTeja ju„ OTrinaiomaro ^juKuiB y^^\x)^ 
6epcii'B pfl4bi 

H cocMBTbiDae&ix «iBCJio ncpeM^Di BepxDiiro pfl4a» k^ b hbcjo nepeM^B'b 
BBHCHBro pfl4af h^l Tor4a k-k^ = [i^. Ha-bararo 0«ieBfl4ii09 htoocja 
04nB'b n3x yKa3aTejiefi pB4a (2)» HanpBMip-B [i^ - o, to aa 3BaqeBie 
Kpafiiiflro yKa3aTejii fi, OTBi^aiomaro Ba^ajbBoit ojoRaiB, nfkjibM 
pfl4T> ovnKUiiH 

He <$y4eTX BarfcTii, vh npoMe3KyTR'6 ot'B a 40 b^ BBRaRoro bjiahib, 
u C4'ik40R<iTejbflO 4*iB onpe4'&*Aeiiifl «iBCja 4iii€TBBTej[biibix'L RopBeii 
^jBKuiii fff(x)f ue-iKAj rpauBuaflffl amb, mu mobccmi pascuarpaBaTb 

^{x), ^\x), r[x), r{^), ^^^\x). (3) 

orpaBB^iBsafl ero toio oyBRiuei0 9 ROTopod yRa3aTejib /1,^ paBBH^ 
Hyji09 BJB Bua<ie — - ROTopaA meTKAj rpaaBuauB aub ne BM'ioT'b 
4']kiicTBBTejbHbjx'b Ropueii. 

142. Ha ociioBaHiB draro 3aM'l<ianiH mm HOBceM^b BecbMa npocTO 
npuMtiiiiTb caoco6'h ^ypbe K-b pkineuiio TpattCixeu4eBTHbix'b ypaBBeuiif. 
Bb caMOM'b A^^ii npe4iiojo»cBMx, hto 4»yi]Kiiiii ^{x) onpe4'kieHBaB 
Tpanciien4eiiTHafl b Me}K4y rpanBuaMH aub^ KaRx ona caMa^ TaR^b h 
Bcib ea npoB3B04Ubifl 40 npoB3D04uoii nopii4Ka n ue 4'&JaiOTCfl 6e3* 

KOHenilblMU B OCTaiOTCB HeiipepblBHblBB, TaR'b ^TO Mbl MOBCeMTi npfl- 

BriflBTb R'b iiBM-b pa3J0*#Keuie B'b CTpoKy no <i>opMyj'b 

^[x + h)^ ip[x) + hxlj\x) + hl^\x) + A«v^«(a? '*'0h)i 

npB TOM-b npe4noJ02RBM'b, hto npoB3B04uaii aopB4Ra n bh 4jb Kacan 
Ai8cTBBTe4biibix-b sBaneBiJi nepeMiuuotf BMH^BHbi u^msj rpaBBHaiiBt 



avib n^mu^EH^fb csoero 3BaRa. Tor4a onesiiAHO« «ito R'&pii4y(3) 
Mbi MOffceH^ npaii-fcHiiTi. cnocoCS-b 4>ypfce 663% BCAsaro BsniineBiii. TaR'B 
Hbi MOHcejfb 40Ka3aTi>» «iTO ecju 4Jfl KaKoro Bn6yAh ^iicjia os yHB«i*> 
TOHcaeTCfl 04Ha Ha^aJbuaa ojukuia, to npn nepexo4li nepe^/rtuuoA 
^pe3T> 3ija^eiiie a pii4'B deaKOB-b OTB'fc<]aioujiHX'b ojokuiam-l (3) Bcer^a 
Tepaer-b 04Hy nepeM'bHy ; hto npH yQii<iTo;KeHin cpe4Hux'B 4»yHKaifi 
HBcao Tepfliouiuxcfl nepeMi>H'B 6yxeT'h nemoe; cocraBiiB-B pfl4i> yKa- 
daTe.ie8 OTB'£<iaiomiix'b <i>yiiKiUHM'B (3), mm MOHceM^b cRasarb ckojlko 

KaHC4aA B3'b UIIX'B MOSCeT-B BM'£Tb B^ padČUaTpBBaeMOM-B npOMe9KyTR'& 

4ificTBBTe4biibix'B Ropueii ; a naROuea-b, npBM-fcaaii cnocoCJ-b no4Ra- 
caTejibflbix'B, MO»ceM'b onpe4'6.'iHTb HCTBHiioe «iHCJO 978X1» Ropueii H 

Bafi4TB 4Jfl RaUC4arO «3% HBX'b B3BibcTDbia rpaHUUbl. ^OJHCHO TO^bKO 

8aAi']tTBTby HTO ecjiB yRa3aTe.ab na^iajbHoii 4»yHKaiB i^(a;) paBCH^B jk, 
a cnocoCJ-B no4RacaTeJbHbix'b noRa3b]BaAT'B , «ito «ihcjio 4'ibficTBH- 
TeJbUbix'B Ropueti aroS 4»yHR[iiH , b^b npoMeHcyTK'{i ot^b a 40 b^ 
MeHbine fif to dTaro neMda cmiTaTb 3a npii3HaK'B Boo()pa3KaeMbix'B 
icopueii 4^ia «i>yHKuiia yj{x); 1160 He40CTaT0K'B 4'lk8cTBflTe4biibix'B Kopnett 

B'b H3B'6cTBOM'b npOMe»cyTR'69 B'B ROTOpOM^B TepfllOTCA nepeaffeubl, BTh 

uyHai a4re(5paii«iecRBX'B ypaBBeuiii c«iBTaeTCfl aa npii3HaRi> co4epHcaBifl 
Boo6pa}RaeMbix'b Ropueti noTOMyy «ito hhc^o Ropuefl Brv%% ypaB- 
Beflifi ROBeHBO, Tor4a RaR-b mu ypaBHCflifi TpaRci]ieB4eflTBbiX'B aro 

^B(M0 6e3ROBeqflO Be^BRO« 

143. OcTaeTCfl pimBTb eme 04no 3aTpy4Heuie — RaRBBfB otfpasoM-B 
AJifl 4aflflaro npoMeHcyTRay ot^ a 40 b^ BbifiapaTb bs^ 6e8ROHe<iBaro pA4a 

%p{x), 'ip\x)f i//"(«), ^"^i^) yj^^^{x) (4) 

^jUKoiH} ip^^\x) , y40BjeTBopAiomyio Tpe($yeMbiM'b ycjOB]aMX. Ho 

eCJIB yj{x) f a BBiCT'6 CB T'&H'B B CA npOB3B04Hbia 4»yflRaiR OBpe- 

4'6*ieHflbiH , TO no4pa34'&Jflfl 9 ec4fl By3KH0 f npoMe»cyTOR'B ot^b 
a 40 b Aa 4pytie , RaR-b yro4BO Ma^bie , Mbi Bcer4a Moncen-B &*& 
€cSR6BMil6M'fc pfl4y (4)'ft»i6paTb TaRyio a»yHRiiiiO rj/^\x)f ROTopaa 
lie 6y4M'&^v m pascHMpiiBheMOMi DpoM6»cyT;ci ^ hIbatb 8flaR'B9 a 
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Bcb npeAbiAjmn a»yHKuiB ue npeTepniBaiOTi* paapuBa aenp^^iB- 
UOCT0 u HO 4'IiJaiOTca ({e3KoueHHbiMy ; h cjiAOBaTejbHO 6*» dTOU^b 
npoMeHCjTifi Mbi Bcer4a MoxceM'B onpe^b^HTb necjio 4'lk]HcTBtiTeji>- 
Hb]X'B Kopneii ojukuIh yj{x)f hs^ rpanBUbi, a noTOMT> h npaCJjiii- 
Hceenbifl 3Ha«iCBiA cx KaKoio yro4no tohhoctlio, npHiibHHA cnoco6'b 
HbioToria. 

144. 3aTpy4neHie oe moskct^i npe4CTaBBTb ii 4»yHKaifl e^^ KOTopyio 
npoD04H*iB KaRb nptiii'ikp'b ncB03iio;KiiocTa upn^kuema cnocofia ^ypbe. 
Bi» camoM^b jifbA'b^ ccah BoaMeM-b 4»yiiKiuK) e' co Bci#Mn ca npoHS- 

BOAHblMB, TO KaKT) ($bl 4aJieK0 Mbl HO np040J[HCaJIl pA4'b dTHX'b npO- 

H3B04Hbixii9 nptiMisHAA ciiocofi-b *I'ypbe, Mbl iiaii4eMX» «ito yKa3nTejib 
Ha<iajibHoS <i»yuRaiii [i pasen^ nyjio 4^ia BCAKaro npoMe»cyTRa OTh a 
40 bf ecJiB TO.ibKO 9TII ^lucja ocraiOTCA KoueinbiUD^— h 4'i&iScTBH- 
Tejibiio Mbi 3uaeM'by hto 4>ynKuiA e'' ue bm^ct^ KOHc«iHbix'B KopseS^ 
a Bcb efl RopiiB 6e3Koiie«iflo BejiBRH b 3aRjioqaiOTCA Bib 4»opMyj[i 
o; = - oo. KaRT> H^e otb coocoSa 4>ypbe TpefioBaTb onpe4'6.seuiA. ((esr- 
KOHe<iBbixi> Ropneilf Ror4a ohx 4^a ^aro b ne Ha3Ha«ieB'b ? 
EIoacHBMb aTy reopiio H'£cROJbRBMB npBMl>paiiB (^). 

cr. lx- 100 = 0. 

Upe4nojaraA ^orapBOMb riinep6oj[HHecRMMi»9 noj^^iBM^b. 

'\p\x) = /iC -I- 1 

a? 

TaR^b KaRi 34^cb BTopaA npoH3B04BaA ocTaeTCA"^ no^OHCBTe4bHoto 
4wiA BC'6x'b 3Ha<]eHifi nepoMibHHoM Me»c4y rpaHBuaMH O b + oo, to aa 



% 

(*) IlpHMiipb] 3TB Mbi 8aiiucTByeu'B USB MCM^apa Ulrepna (Stern-Ueber 
die Aufl5sung der transcendenten Gleichungen. Crelle — - Journal fjir 
die reine und augew. Mathem. b. 22). 

11 
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neU Mbi H MomeuTb ocraHOBiiTbCA iii> (JeaROHenHom* pfl4y npoBSBOA^ 

1 

o; 
BcTaiuflA cfo^a rpaaniJibi O a + oo, nojyHHM'b 

[0] - - -H 

10 

[+ oo] ■*- + •*- 

0TRy4a aaKJiOHaeM^, hto 4aHHoe jpacHeme HM'lkeTX o^BH-b 4')tScTBH- 
Te.ibHb]it noaoHCHTe^LHbifi KopeHb ; c((^H»cafl rpaHHm»i HailAeM^b, hto 
dTOT'b KopeHb je3]cuT'b Me»c4y 3 H 4 ; a ynoTpe6j[Afl cnocoCii Hbio— 
Toua 4Jfl npH($jiiHceuuaro ero Bu^ac^eHiii^ noAjmiMTi 



diLgefh Haxo4BT'b 



x=: 3,5972881; 
a; = 3,5972852. 



ShU 



X — Gos a? = 0. 



Bocxo4fl 40 BTopoH npoH3B04Hofi 3aM']kHaHy ^T0 ooa ocraeTCfl no- 
CTOBHHO nojio»caTe.ibuoio Me;K4y rpaoiiuaMH O h 90^ HaS4eM'By hto 4aH* 
Hoe ypaBueuie HMier-b 04hhi> 4tficTBHTejbHbi<f Kopeub Me}K4y ariiMa 
rpauHaaMB , KOTopbiii jiencHT-b MeHC4y 0, 7 h 0, 8. Eod'£e TOHiioe 
ana^eHie ero HaiH4eM'b no cnoco6y HbEOToea : 



diijepi 03X040171 



a? = 0,73908512; 
a? =0,7390847. 



5-« 

a;- Igo; = 0. 

8t6 ypaBHeHie mohcuo eanacaTb Taiuiafb otfpasosfb : 
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X Co» X — Sin X 
Gos j; 

Ho RopuH ypaBoeuifl j, — =0 ne 6yx^T'h KopuflMH 4aHBaro (*)» a 

IjOS X 

noTOMj Mbi MO»ce&i'B pascMarpneaTb ypaBHeiiie 

X Gos j; - Sin X = 0. 

Bocxo4ii H 34^01» 40 DTopoii npoH3B04uoJi , Haii4eAi'b 4JA aepBaro 
4'ibiicTBaTeJbHaro Kopna SHaieHie 

07 = 4,49340964, 

ROTopoe no 9fljepy =4,49340834, no IIjaccoHjr: 4,49331. 
«lerKo Bif4'I»Ti>, 4TO aro ypaBiieiiie BM'fceT'B (JeaROHeHnoe hjacao no40-* 
HcuTejiMibix'b RopiietfniTO n-ii Ropeub jeHCHT'^ Me3K4y rpaHBuaMH nor 

H (n -+•-.) ;r. 



(4 - 3x') Sin a? - 4a; Gos a? = 0. 

Ka;ic40My noJOHcuTeJbHOMy Ropiiio araro ypaBHeHiii 0TB')b4aeT% ot- 
pHuaTejbubiii paBiibiii eMy no HHCJeHH0Aiy dHaneHiio; HeHbuiiil RopeRb 
ero paDeii-b iiyjiio ; Rbi^HCJiiA cji4yioaiifl aa HHM'b no cnoco6y 
^ypbe, Haxo4UM'b : 



nyaccoH'B 4aeTi> 
TperiM Ropenb 6y4eT'b 
no IIyaccoHy 



o; = 2,56343423. 
a; = 2,56334. 
a? =6,0586701, 
0? = 6,05973. 



1 
n-fl KOpeHb 6y4eT'b .leHcarb Me}K4y rpanHsiaMH (n - - ) ;t b n;r. 



{*) Crelle J. f. die R. uud aDgew. Malh b. 22 p. 9. 
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f-a 



(c* 4- C-') Gos a?- 2 = 0. 
IlepBbjS nojLOHCHTejbHbifl Kopeiib aiaro jpaBiieiiin 6y4eT'b 

x = 4,73004099. 

IljaCCOH^ HaX04HT'I> 

a? = 4,73003. 



(c* + c-*)Cosaj + 2 = 0. 

nepBblfi nO^OHCHTeJIiHblJt KopeBB 

o? = 1,87510402. 
Do UjraccoHjr 

a; = 1,8756. 



7-i* 



x^ o;^ x^ 
i -^ X ■*- • + = 0. 

(1.2)^ (1.2.3)^ (1.2.3.4)^ 



Bocxo4fl 40 BTopoS npoB3B04HoS yBii4iiMi> , nTo OHa ocTaeTca no- 
CTOflHiKi nojoHCHTCuuioio tdesiAj rpaHima&iu O u 3. BctaB^flii »tu 

9BC4a 91 pil4'B 

^(x), yj'(x). iij'\x), 
nojyHHM'B 

[OJ - - 

[3] - - 

0TCi04a aaKdiEOMaeMi), hto MeHC4y O b 3 Ha404BTca 04HH'b AhAcrBU-- 
Te^bHbi^ RopeHb 4aHHaro ypaBHeuiii. C6^ii?Kaa rpauuubi Hati4eM'B 
HTO OH^ JieTKurii MeH;4y 1,4 h 1, 5; a BhvmcAsin ero no npH6^H- 

Hceaiio, noAyHUM'h 

x^ 1,4458. 
nyaccoit'B uaxo4HTx 

o? =1,4457. 

Bocxo4fl 40 ce4bM0M ''npou3B04Ho3 , KOTopan nocTOiiHflo ocTaeTca 
OTpHuaTejbHOH) Me}K4y O u 8, yBU4[iMi>, 4T0 MeHC4y rpaHnuaMH 
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V 
I 



I 7 H 8 BTopafl npOB3B04Hafl ueviuher^ Kopnefi; a noTOMjr ocTanaB- 
AUBViacb Ha Hcii n oTbicKHBafl KOpna 4auiiaro jpaBoeiiiA MeHC4y 7 h 8, 

Hail^eJifb o; = 7,6178153. 

Dj^accoui iiaxo4aT'B 



0? = 7,6243. 



*-« 



"" i "*" 3^ "" 4(2.3)' **" 5(2.3.4)^ " "" * 



a? = 3,6706, 0?= 12,3046142, 

nyaccoii'fc Haso^HTi 

o; = 3,65, a? =12,41. 
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Bam^hauie ha oopMyjy HbiOTOHA. 

tljCTfc x^ 6yAeTh hckommH Ropeub a^refipaBiecRaro jpasBeHiH 

f{x)^0; (1) 

HaaoBeMii a HaM4eHHoe npH6jn»ceHHoe snancHie araro Kopen. Mu 
BB4'ibjiB I nro 4Jfl npHM']bHeHifl cnocofia HbiOTOfla R'B BbiHBCjeHiio 
6o.ilse ToqHaro auaHeHifl KopoA h6o6xo4hmo, «iTo6bi hh nepean, hh 
BTopaA npoB3B04HaA a»yHRiiifl f(x) ae yBB«iTO»cajacb 4^fl x = x^. 
CBepx% Toro, ccjh /Hf''!«)^©, to ynoTpe6jAfl 4»opMyjy HbiOTOiia 

a' ».-^"^ 
a :=: a ■* : , 

f V) 

Mbi no.iy«iBM'b ^,<1 o'<;a, B4B a?,>>a' >a, CMOTpA noTOMy 6y4eT'B jb 
nepeoe npB^^BHceHHoe SHa^eaie Kopea a 6oAbuie , bjb iieBbme x^^ 
Ho ecjB /(a) f(a) <C O, to Bbi<iBCJiffH HOBoe npfl6jB»ceHBoe 3Ba"ieHie 
RopHfl no Tofi me «i>opMyji^ HbioTona^ mm mohccm^ nojy9BTb, TaKoe 
9HaqeBie a\ ROTopoe Cy4eT'b SoJbiiie o?,, ecjB a 6biJo Menbme x^^ 
HJB Bao6opoT'b. Ecjfl noTOM^i 4^A 4ajbU'i>tiinaro npudjB^KeBiA 6y^ 
4eMi» ynoTpe($jflTb Ty }Ke 4»opMyjy, to mu 6y4eM'L 4'il^i^CTBflTejibuo 

npB64HHCaTbCA K^b BCTBIIUOMy 3Ha4enilO ROpHA TOJLKO B'b TOMli cjy- 

H3L% Ror4a BieHC4y rpaHHuaMB a u a' bh nepBau ^ bb BTopan npooa- 
B04uaH «i>yflKiiiB f{x) fle M'&HflioT'B cBoero aaaRa. 4>ypbey 4»ifl npB6^B- 
»ceBifl Ri> BCROMOMy KopBio OTii rpaHBUbi a, ne y40BwieTBopAioiiieii 
ycjDBiio f{a) f[a) > O, ynOTpe6*ifleT"b ne <i»opMyjy HbiOTOHa, a cjt- 
4yiomyio 



0=0 + 



r4'6 b oaHanaeT^ 4pyryio rpaHHixy Ropa/i, TaKyiOy ^to bx npoMC- 
»cyTR'& OTb o 40 6 He yHBHTo»caeTCfl bh nepBaa , hb BTopafl npo- 
B3B04Uafl a»yBRi]iifl f{x). 

Ho HBor4a dbisaeT-B y4o6fl'ie h ri* rpaflBU'^ o, bo y40BjeTB0- 



1 
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pAiometf yc^OBifO f(a) f(a) > O, npHM'6HflTb «opBfyjLy HbiOTOHa, a ho 
<topHjJiy 4>ypbe, a noTOMj secbiia ecTecTBeiiiio npe4CTaB.iAeTCA bo- 
npocb — B'B Kaicosfb cjijHtx% npBMlkiiflfl 4»opMy jy HbiOTOHa r^b Ta- 
Kofi rpaiiBui^ mu ue Bbiti4eM'b »31» npoMe}KyTRa 0T'b a 40 6 ? Cx&- 
4ya yKa3auiio Fopuepa (^) BecbMa iieTpy4uo piiuHTb aTOT'b BonpocB. 
B-B caMOJUfB 4'&^'i^ nycTb a u b 40^ rpauHiibi BCKOMaro KopBA x^ 
ypaBHeHiA 

nycTb x^^a + a = b-t' pf npBTOifB rpauBua 6 y40BJieTB0pfleTi» ycjio«- 
BiEO f(b) f(b) >> O fl Me»c4y anb 4»yBK[iiB /"(o;) a /^(^) ae asjufinAiOT^B 

CBoero sflaKa. Tor4a 

f(a) + af\a ■*■ 0a) =0. 

, f(b) -^ /?r'(6 + 0'^) = 0. 

HaaoBcifB h ah Ti aaa^eHifl bc^b^bbI) a b /3, KOTopbia Aaeri 
c[iocoO'B HbiOTOBa ; mbi nojy4BM'B 



A c«i'i&40BaTejbH0 



/t«)- 


H V(a) r , 


m- 


^ A^(6) = 0. 


-h 


f'(a + ^a) 


a 


f(«) 


k 


/"(* + ^/3) 


P 


" m 



Ho npB ycjOBiax'B KOTopbia mu npHRfljB, aa^B wyhxi» aaaHeaifi «yRR* 
uifl f(x) Me»c4y rpaBBuaMa a vab caMoe 6ojbmee 6y4eT'B /''(6), ca- 
Moe MeBbinee f{a); a noTOMy 

-->0 B -<1. 



(") TheQaart^rIy Journal ofpnre and applied Matbematics. 1859. p. 2S1. 
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0TKy4a o<ieBii4iio, ^to yrioTpe6jiiiii «opuyjy HbiOTona ajm rpasBObi a, 
Mbi MOHceirb noAjHBTh TaKoe SHaneeie KflipHiia^^, ROTopoe 6y4e'rB 
OTCTOflTb OT'b BcmHBaro ero aiianeHiii ^a^bine eeHcejrn nepBbiii 
rpannubi a u i. FopHep-B 3aii'£«iaeT'B , ^to a-*- h 6jAer'h cocraB^iaTL 
4'feiicTBHTejii»M06 lipiitf^HJKeHie K'b KopBK) ecja A, no <iucjreHiiOHy cbo- 
eaiy ana^euiio, neubuie Haniieubuieii ii3i» sejm^BH-B 2a a i-a, b6o 
Bi» aTOMi* cjiy^a'£ sejiu^uua a -»- A aa camoMb A^Ji^ ($y4eTb Baxo- 
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